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ABSTRACT 

Thirty third graders, divided into three equal 
groups, were used to determine the extent to which good, average, and 
poor readers depend upon two types of reading cues — Graphic features 
of word and of context. To hold error quantity differences constant, 
materials were chosen at different levels of vocabulary and syntactic 
difficulty. Each subject began reading first-grade level materials 
and continued through increasingly difficult readings until he made 
over twenty errors for every one hiindred words he read. Errors were 
scrutinized for graphic- phonetic and syntactic resemblance to printed 
word, subject's dependence on grapheme-phoneme relationships, and 
location of error in response. A%rareness of syntax %ras measured by an 
evaluation of the appropriateness of substitution errors to sentences 
in which they occurred and by an analysis of the position of errors 
in -phrases. .Conformity ot multiword repetitions to phrase structure 
grammar was also noted. Results revealed that on longer words the 
good readers were more likely to err with a word that matched the 
stimulus in both initial and final positions. Syntactic measures 
revealed a high sensitivity to sentence structure. It was concluded 
that the readers '.^ere distinguished by differences in processing 
graphemes. (This document previously announced as ED 06V 613.) 
(Author/HS) 
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ABSTRACT 



The oral reading errors of selected third-grade ehildran were 
analyzed as a means of studying differences in reading strategy between 

average, and poor readers. The graphio-phonetic and syntactic appro- 
priateness of errors to their printed stimulus words was considered. Read- 
ing materials were controlled for vocabulary and syntactic difficulty in 
order to hold the error quantity factor oonstant and also to considar 
syntactic competency without the effect of vocabulary difficulty. Thus 
readers of all levels of reading proficienoy could be compared at similar 
leviilB of error rate as well as on the same passages. 

The data revealed that the differences between readers of different 
levels of reading proficiency were on the graphiophonetic level. The 
better the reader, the greater was the graphio-phonetic appropriateness of 
his oral reading errors to the printed stimuli in long word errors. This 
observation did not hold true with errors on short words, largely because 
of the word frequency factor. On the syntactic level, a study of the 
^ranmaUcal appropriateness of errors and the results of several psycho- 
linguistic test of the data indicated no significant differences between 
the groups in their syntactic competence in reading. 
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Chapter I 
INTflODUCTIOM 
Q«ner«l Purpose of the atudy 
The purpose of this study was to find differences, if any exist, 
in the reading strategies of good, average, and poor readers^ through 
an analysis of oral reading errors. The Investigator examined the 
extent to which readers of each level of reading proficiency depended 
upon the two main types of reading cues— the graphic features of the 
word itself and the context in which the word appears—and the degree 
of success different readers experienced in using those cup-. .iJubstitu- 
tions were the center of focus because they provide the greatest amount 
of insight into reading strategy. On the word level, such mismatches 
make possible an examination of what part or parts of a word are the 
strongest cues for readers. On the sentence level, substitutions indi- 
cate reader awareness of grammatical constraints and phrase structure. 
Also, the fact that substitutions generally occur in greater frequency 
than any of the other oral reading errors made them a feasible subject 
1 

For purposes of this study the tenn poor reader docs not include 
the so-called non-reader, the child who is unable even to be tested for 
oral reading errors. The poor readers in the experiment pvissess at 
least minimal reading competence and can read orally materials written 
for children two years younger. It would seem that, in other oral 
reading studies in which reader ability has been a variable, the 
totally incompetent reader has not been included. 
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for analysis. Thus the study of patterns of oral reading errors can 
provide insight into reading strategy and reading deficiency. 

OeneraUy speaking, there are two explanations, not necessarily 
mutually exclusive, for differences in performance between readers of 
different leveD^ of proficiency. First, one might regard the difference 
as merely a qu.-.ntitative one. According to this view, espoused in MaLn- 
quist's study (1958), disabled readers make thu same kinds of errors as 
good readers, but in greater number. An alternate position elates a 
qualitative, as well as a quantitative, difference in the errors of 
different types of readers. If this is the case, as some recent work 
by Weber (1970b) seems to indicate, one would expect to find a weakness, 
or perhaps a syndrome of weaknesses, characteristic especially of the 
reading perfoimance of poor readers. It is also possible that no such 
syndrome exists, that each reader, regardless of his reading proficien- 
cy, has his own unique pattern that cannot be generalized to a group. 
The writer dealt with this question, using techniques of linguistic 
analysis that have come into use since Malnquist's inquiry. 

Few studies of oral reading errors have been devoted to a compar- 
ison of the errors of good, average, and poor readers beyond the first- 
grade level. Malmquist's study (1958) was an attempt to reveal spe- 
cific reading behaviors characteristic of good, average, and poor young 
readers in Sweden. All subjects read the same passages, and the exper- 
imenter recorded and analyzed their errors. MaLnquist concluded that 
there are not weaknesses in reading that are characteristic of only 
the poor readers. Rather, all readers tend to make the same patterns 
of errors, but in varying quantities. Malmquist, however, claimed to 
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do littlQ more than tabulate error types— the number of substitutions, 
the number of omissions, and the like. There was no attempt to evalu- 
ate degrees of appropriateness of errors— semantic, syntactic, graphic, 
^ and phonemic—in the sense that K. S. CJoodman (196?), for example, has 
proposed. These techniques have been used in none of the large-group 
error analyses beyond the first grade. Weber's analysis of grade one 
reading errors (1970b) provides at least a suggestion that, by using 
some of the measures developed since the Malmquist study, it might 
well be possible to find qualitative, as well as quantitative, differ- 
ences between the errors of more m-iture readers of diverse reading 
ab3.1ity» Hence this study was addressed to the problem posed in the 
Malmquist inquiiy, but more refined evaluative techniques were 
employed. 

Thus it was believed that conparing readers at different levels of 
reading proficiency with error quantity held constant might rovea] 
qualitative differences. Examining errors of all readers at specific 
lavels of proficiency-for example, at the point at which all subjects 
miss five words out of a hundred— should have tuc effect of holding 
error quantity constant. At these levels of proficiency, then, it 
should be feasible to examine the data for qualitative differences 
between the readers. If the difference between the reading errors of 
good, average, and poor readers is merely a matter of quantity, one 
would expect proportionately about the same number of errors at any 
given level of proficiency and no significant difference in degree of 
approxjjnation to the printed word and in syntactic and semantic appro- 
priateness to the context, if, on the other hand, there are qualitative 



differences, some diversity in types of errors or different degrees 
of appropriateness to context would be expected. Also, such controls 
for error quantity can allow for a study of shifts in error patterns 
as readers advance frcm ea^ to more difficult material. The extent 
to which proportions of error lypes— substitutions, omissions, and 
additions-— change with reading difficul-^ can also be studied, as 
well as differences in this regard between readers of different levels 
of reading proficienqy. 

In addition to finding distinctions between good and poor readers, 
the study revealed characteristics of the reading process in children 
at the third-grade level* Specifically, the writer noted the extent 
to which readers rely on grapheme-phoneme correspondences and on contex- 
tual cues in reading selections of different levels of difficulty. 

Review of the Literature 
Through studies of oral reading errors, one can gain valuable in- 
sights into the reading process and into the strategies used by indi- 
vidual readers. It is, of course, difficult to trace the perceptual 
and mental processes that occur as an individual reads. The onl;;/ means 
of observing such inner workings ia through a study of their external 
manifestations* A mistake reveals a flaw in the process, a failure of 
the response to wholly match the stimulus* By studying these instances 
of mismatch between stimulus and response, it is possible to gain in- 
sights into the processes used in reading; one can note both where 
stimulus and response match and where they fail to match. Through such 
studies one can obtain diagnostic information en individual children 
as well as trace the development of reading skills in groups of readers. 



With this information it is possible to determine the degree to which 
readers at different ages and at different levels of proficiency depend 
on the different types of cues. Through studies of reading errors, 
researchers have demonstrated that readers do use certain cues, for 
example, letters and letter combinations, and semantic and syntactic 
context, quite consistently (K. S. Goodman, 1967j Y. Goodman, 1967). 
Fl^ such analyses of reading behavior it is possible to explain why 
children make the reading errors they do. The fact that specific strat- 
egies are so apparent and so reasonable in reading errors prompted K. S. 
Goodman to label them «miscues,» in contrast to the notion that such 
mistakes result merely fi-om ignorance or carv?lessness. Page (1970) 
especially objects to the practice of calling mismatches "errors", 
pointing out the subjective nature of such a label? 

To attempt to draw the value conclusion that a miscue 
is an error from the descriptive information that a 
miscue was generated without intervening value warrants 
or reasons why the miscue should not have been gener- 
ated poses a complex but obvious logical fallacy, (p. 20) 

Elsewhere Page eren suggests that poor readers are labelled as such 
because of an "unwarranted value judgment." Few reading specialists 
vould share Page's benign attitude toward reading errors and his enpha- 
sis on the subjectivity of teacher judgments of reading perfomance. 
Nevertheless, his view at least encourages discrimimtion between types 
and degrees of mismatch and in this way se«is a helpful qualification of 
GiLnore's (19ii7) branding of such errors as "undesirable characteristics 
of oral reading." (p, 1^2) 

Oral reading studies are based on the assumption that oral reading 
ability is a fairly close reflection of silent reading ability and that 
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parUwJiance in the observable oral medium can be generalized to the 
largely n»observable silent medium. Weber, in her review of the liter- 
ature on oral reading studies (1968), considers the correlation between 
the two modes of reading in the research reported by Swanson and by 
Gilmore. Swanson (1937) demonstrated the existence of a positive rela- 
tionship between oral reading ability and silent reading ability as 
measured by comprehension questions and identification of words pre- 
sented by a tachistoscope, the latter task being considered the equi- 
valent of silent reading. Gilmore (19ii7) obtained moderately high cor- 
relations between oral reading performances and scores of reading 
comprehension, both silent and oral, for subjects in grades one through 
eight. Although both studies show a high corr-alation between oral per- 
formance and these overt manifestations of silent reading, Weber con- 
cludes that there is no truly relevant research based on "common ele- 
ments in the reading task itself." She makes no suggestions as to pos- 
sible methods for obtaining such direct information. 

Weber has made a comprehensive review (1968) of the literature on 
oral reading. The reader is referred to her compilation for summaries 
of studies on correlations between oral reading performance and age, 
sex, intelligence, and other pertinent factors. The Gilmore disserta- 
tion (19li7), though dated, is a particularly valuable source of infor- 
mation on the correlations between oral reading performance and other 
relevant factors. Only the inquiries that are directly relevant to the 
present purpose are considered in detail in this chapter. 
^ly Studies of Oral Reading Errors 

Oral reading studies have proven to be a valuable means of studying 



reading behavior, particularly in the last few years. The approach is 
not a new one; it dates as far back as 1930. The early studies involved 
mainly counting and classifying errors for the purpose of evaluating 
reading difficulties (Payne, 1930; Madden and Pratt, 19la). Some of 
these researchers were concerned with quality of oral communication in 
general, observing such factors as expression, word-by-word reading, 
as well as ability to decode (Dufiy, 1935; Daw, 1938). A considerable 
amount of this research, probably triggered by the Orton hypothesis,^ 
focused on frequency of reversals. Wliile the techniques used seem 
gross by comparison to the approaches used today, these early research- 
ers made substantial contributions to our knowledge of the reading pro- 
cess. For instance, it was Payne (1930) who first noted what Goodman 
has stressed more recently— that children's oral reading errors are not 
without patterns. Payne found that frequency of occurrence of the sub- 
stituted word and similarity of configuration and sound seems to govern 
the choice of substitued words. In trying to account fVirther for a 
child's choice of substitutions, she reported, "When confronted with an 
unknown word, a child has a tendency to call it the word in his sight 
vocabulary which is most like it in sound and appearance." (p. lk6) 

Bennett (19i|2), in her remedial program with poor readers in the 
middle grades, carried out the first study in which sijnilarity of stim- 
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Samuel Orton, a neurologist, speculated in the 1930's that manv 
cases of reading disability are due to a lack of consistent do^inS 
r,LT ^^^^Ph«r« of the brain over the other. Lack of clear domi! 
mit, ? suggested, is manifested by a disproportionately large 
number of reversal errors in oral reading. 
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ulus word and eironeous response was evaluated in a systematic way. She 
devised a scale for comparing which positons of the printed word and 
the mistaken response were similar—initial, medial, or final— along 
with several subclassifications. Her data indicated that the beginning 
and ending of a word are its most salient features, with the first let- 
ter twice as likely to be correct in an erroneous response as the last 
letter. This finding has since been corroborated in more carefully con- 
trolled studies (Marchbanks and Levin, 196^5 Williams, Blumberg and 
Williams, 1970; and Venezky, Chapman and Calfee, 1971). Weber (1970b), 
in her consideration of oral errors, noted a similar tendency. In addi- 
tion to salient letters and letter groups, Bennett discovered that con- 
text, too, played a significant role, as the children tended to substi- 
tute syntactically and semantically appropriate words. Bennett also 
found, in support of Payne's earlier finding, that children tend to 
substitute a meaningful word farom their lexicons for a difficult word. 
Bennett »s subjects missed a total of two hundred words in an oral read- 
ing assignment. All subjects made the same substitution for all except 
eighty-two of the two hundred words missed. 

In a more recent study. Clay (1968) also examined appropriateness 
of error to context in her study of the oral reading of New Zealand 
first-graders. She found that the bulk of all words substituted— 
seventy-nine per cent— belonged to the same form class. Similarly, 
Weber (1970b) discovered that nine-tenths of the substitutions made by 
her first-grade subjects were "grammatically appropriate" to the point 
in the sentence where the error occurred. According to the reports by 



Clay and Weber, the difference between high and low ability groups is 
negligible as far as appropriateness of words to the context is con- 
cerned. 

Recent Error Analyses 

In recent years new techniques have been introduced in error analy- 
sis, especially in the work of Allen (I969), K. S. Goodman (196?, I969), 
I. Goodman (1967), and Weber (1970b). Hypothesizing that the reader ' 
draws upon specific cues in reading, K. S. Goodman (1969) proposed 
that errors be analyzed on a number of linguistic levels— graphic, 
phonetic, syntactic, and semantic— to more precisely pinpoint the cues 
to which the reader responds, ihus he devised a set of eight or nine- 
level rating scales, any or all of which can be applied to any reading 
error for judging graphic, phonetic, syntactic, and semantic similar- 
ities. Weber (1970b) refined evaluation of similarity on the word 
level with- her Graphic Similarity Index. Each substituted word is com- 
pared with its stUmilus by means of a formula, which takes into account 
the total number of letters and pairs of letters that stimulus and 
response have in common, the length of the two forms, and resemblance 
of first and last letters. Different combinations earn different 
numbers of points so that each substitution can be evaluated according 
to a numerical score. 

Both Weber (1970b) and BiemiUer (1970) have characterized the 
development of the reading process in first-graders through the mea- 
sures described above, comparing children's dependence on graphic and 
contextual clues. Both found an increasing dependence on graphic cues 
as children progressed in reading through grade one. Through the Gra- 
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phic Similarity Index described above, Weber noted that the errors of 
better readers were higher in graphic similarity to the printed words 
and that this graphic similarity of errors increased throughout the 
school year. On the other hand, the mean number of contextually 
appropriate errors dropped somewhat during the year. According to 
Biemiller, after a first-grader reaches a certain level of proficiency, 
his errors demonstrate some flexibility in word analysis. As he reads 
relatively easy material, he generally uses context. As the material 
becomes more challenging, there is a greater reliance on graphic cues. 
The readers who exhibit this flexibility-the ability to use graphic 
contextual cues appropriately— turn out to be the better readers. 

The type of progress noted by Weber and Biemiller seems to con- 
flict with studies of young readers over a longer period. Ilg and Ames 
(1950), in a longitudinal study of reading as children progressed from 
age five to age nine, observed that most children move from a prepon- 
derance of substitutions with graphic similarity at age five or six to 
a tendency to substitute words of the same meaning at age nine. Schale 
(196U) also considers errors in oral reading according to age, but from 
grades two through twelve. She observed no change in proportionate 
number of substitution errors. This apparent discrepancy with Ilg and 
Ames may be due to a reversal after first grade in the tendency toward 
greater graphic sjjnilarity of stimulus and response that Weber and 
Biemiller noted. Schale »s findings can be explained by the fact that 
she was counting only the number of substitutions and other errors, 
rather than assessing the degree of similarity between stimulus and 
response. 
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As was explained above, the level of difficulty of the reading 
material is a variable to be explored in the present study. The two 
researchers (Schuiraners, 1956; Schale, I966) who have considered this 
variable at the third grade level did not discover any dramatic differ- 
ence in proportion of error types as children read materials of varying 
levels of difficulty. Substitutions did not vary in proportion with 
other types of errors according to the difficulty level of the reading. 
The reading proficiency of the subjects was not a variable in either 
study. These relatively gross measures used yielded little more than 
a count of error types rather than a measure of the resemblance of 
error and printed word. Bierailler»s investigation (1970) of firsU 
grade oral reading errors provides a hint that finer measures might 
reveal a shift in reading strategy in more mature readers as the prose 
becomes more difficult. 

Rationale for the Hypotheses Tested 
Evidence firom some of the studies reviewed above provides a basis 
for explaining the relationship between contextual and graphic cues in 
the reading act. The limited evidence available suggests that when more 
mature readers are perusing relatively easy material, they use primar- 
ily contextual information— both semantic and syntactic—in processing 
words. But an increase in the difficulty of the reading task tends to 
produce a greater dependence on phonic skills. 
Contextual Cues 

The speaker of the language makes use of what some linguists have 
called "sequential constraints." Since the language-user knows the 
structure of the language, he expects to fiad certain word orders buO 
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not to find others. For example, in English, subject usually preceeds 
verb, direct ob.^ect generally follows the verb, articles may pre- 
ceed but not follow the nouns they modify, and adjectives may preceed 
nouns but may not preceed pronouns. To illustrate- the importance of 
word order in English, one might rearrange units of a simple sentence 
and note the confusion that results: The man caught the biggest 
fi^. Rearranging subject and predicate results in a completely oppo- 
site meaning in the sentence: The biggest fish caught the old man. 
Moving the verb of the original sentence to the end of the sentence does 
not change the meaning, but the resulting structure does not sound nois. 
mall The ^ maa the biggest fish caught. Transposing article and 
adjective makes comprehension difficult: Old the man caught biggest 
the fish. Likewise, one might transpose adjective and noun to produce 
a sequence more characteristic of word order in French: The man old.... 
Other changes in word order could be cited, but these illustrations 
should suffice to show that the user of language, including the reader, 
expects certain sequences in sentences. Use of context in reading is 
a niatter of responding to language characteristice such as word order. 

Few users of the language are consciously aware of these con- 
straints, nor of the more complex relationships that exist between 
nouns and verbs in sentences. For example, the speaker intuitively 
knows that some verbs require objects: 

Jason resembles his father. 
*Jason resembles. 
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Some verbs may or nay not take an object: 

The workers demonstrated against their oppressors. 
The saleslady demonstrated the new eggbeater. 

Qualities such as animate or inanijnate, human or non-humaii, when applied 
to verbs, exert further constraint on word relationships. Lees, for 
•xanpla, has devoted much of his Grammar of English Noiinalizations 
(1965) to an accounting of these relationships. Among the verb charac- 
teristics that he points out are that some verbs require anunate or 
human subject or object. Verbs like reward and admire , for instance, 
take human subjects: 

Sarah admired the house. 
*The tree admired the house. 

Some verbs may have either aniinate or inanijnate subjects but require 
animate objects: 

The massacre convinced me that the war is inmoral. 
McGovem convinced me that the war is ijimoral. 
<<McGoyem convinced the machine guns that the war 
is immoral. 

Many other examples of such constraints could be cited. All of them 
are an accepted part of our language. 

Another ijnportant quality of language noted by early linguists, 
such as Bloomfield (1933), is the redundancy of language. Several struc- 
tures might provide syntactic and semantic cues for only one item of 
knowledge. For example, as many as three or four morphemes may indi- 
cate plural subject, as is the case with both bound and free morphemes 
in the following sentences: 

Those girls are eating their dinner. 
The robins awT.eaving their nest. 
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In the following sentence, two morphemes indicate progressive aspect: 

Mailer is writing his fourth novel, 
K, S, Goodman (1966), in applying the redundancy px-inciple to reading 
behavior, points out that, because redundancy is so common in our lan- 
guage, the reader can often overlook a letter, pattern, or an entire 
word but nevertheless fully understand an utterance. It is simply a 
matter of "filling in" certain gaps. 

In addition to these syntactic expectations there are semantic 
ones, defined largely by the reader's world of experience and his as- 
similation of those experiences. Note the following two sentences: 
Anna let the cat out. Then she telephoned her boyfriend. 
She, being a pronoun, could refer either to cat or to Anna , but any 
child who is familiar with the telephone and, perhaps, with the abili- 
ties and limitations of cats, knows that the actor in the second sen- 
tence is Anna and not the cat. The reader's knowledge in general 
certainly deteminss his perception of the relationship of various 
parts of the sentence to each other. But, when meaning cues are 
insufficient, unclear references may be the result, as in the follow- 
ing two sentences: 

As the Taxans raised their rifles, the Mexican 
troops advanced. Then they attacked the Alamo, 

Inadequate cuing results in a threefold ambiguity in the word they. 

Either the Texans or the Mexicans could be attacking, or it may be that 

the Texans and Mexicans in consort are trying to route a common enaray. 

Many other sanantic relationships relevant to the reading process could 

be cited. 



15 

While linguists have written volumes of observations and analyses 
in their efforts to account for the various types of constraints and 
redundancies in the language, the vast majority of speakers of English 
a i not conscious of these factors. Yet they observe the constraints 
almost without exception. Most children master these "rules" at an 
early age, before they begin school. Brown and Bellugi (196I4) found 
that by the age of three the children they observed used all of the 
main types of simple sentences and revealed a consciousness of constit- 
uent structure. Thus the child who is learning to read already has a 
considerable asset in his favor for learning to read: an awareness of 
the structure of English. 

The Relationship of Graphic Cues and Contextual Cues 

As the reader encounters more challenging materials, his dependence 
on graphic cues should increase; the syntactic and semantic cues simply 
do not yield enough infomation to "unlock" certain words. This is not 
an all-or-none matter. Most likely the reader is, at all times, re- 
sponding to the four types of cuing-graphic, phonetic, syntactic and 
semantic. As the material becomes more challenging, there is probably 
a gradual shift ftron greater reliance on context cues to greater reli- 
ance on word attack skills. A greater number of words are not recog- 
nized on sight and must be analyzed carel\il]y. As difficult words 
become more frequent, usable context wiU gradually break down, partic- 
ularly if the reader encounters words that are not even in his vocabu- 
lary. Usable context might ultimately disintegrate to the point that 
the reader might as well be calling out strange words as in a word 
list— if anyone cared to carry the matter to such an extreme. At a 
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less extreme level, however, the presence of a few difficult or strange 
words will slaw the reader to the point at which he nust attend care- 
Sally to individual words and to the individual letter and letter com- 
binations within words. In relatively easy oral reading tasks, pro- 
ficient readers demonstrate these tendencies by omitting articles 
and scane word endings, but their accuracy in responding to these struc- 
tures should increase as the material becomes more difficult. 

One study of subvocalization would seem to indicate that the 
relationship sug«flstnd above is valid. Hardyck and Petrinovich (1969) 
showed that subvocalization in high school and college subjects in- 
creased in proportion to the difficulty of the reading material, l-hey 
found that readers who noiwally did not subvocalize, did so when they 
read difficult material. They compared subvocalization with shifting 
into lx>v gear in a car? in both situations the performer is drawing 
upon an added source of power. While Hardyck ana Petrinovich did not 
state or suggest it, it seems likely that increased subvocalization 
might correspond to a greater dependence on the graphic display. 
That is, subvocalization may be a sign that the reader is "sounding 
out" much of what he is reading. 

One question of this study is the extent to which readers— good, 
average, and poor— switch strategies in this way. This writer suggests 
that all readers move froir. dependence predominantly on contextual cues 
to greater dependence on the word's visual components as the reading 
task demands it. This study is an attempt to discover what it is that 
the average reader does that the poor reader fails to do— and that good 
readers do so well. The problem may be a matter of proficiency in 
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switching strategies— from using primarily context to attending more 
closely to the parts of the words themselves. The good reader might 
be one who has achieved greater than average flexibility in using 
roading strategies while the poor reader is one who has failed to 
master this skill. The poor reader, provided he possesses at least a 
minuial level of reading competency, might well be nearly the equal of 
average or good readers as long as he can effectively use context- 
assuming he has had at least some experience with the subject matter 
under consideration. It seems likely that the good reader, on the 
other hand, has the same comraand of contextual cues for relatively easy 
reading but in addition demonstrates proficiency in processing graphemes 
when the occasion demands it. 

Some support for distinguishing between good and poor readers on 
this basis comes from several recent studies of the errors of first- 
grade readers, cited above. In his study of oral reading errors, Bie- 
miller identified three stages in the beginning reading pwcess. He 
found that initially children rely almost wholly on semantic and syn- 
tactic context for attacking words. After some time, a period varying 
considerably in length among the youngsters, Biemiller observed a ten- 
dency toward "non-responses," when children refused to respond to dif- 
ficult words. He regarded this as evidence of the fact that they were 
focusing on the words and their parts. Apparently they were aware of 
the increased difficulty of the task and their inability to cope with 
it. Most children, after a few weeks or more in the non-response stage, 
entered a third stage, in wliich they demonstrated flexibility in method 
of word attack. When material increased in diff iculty^-specif ically to 
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the point that the child was making errors on five to ten out of every 
hundred words read~errors showed that the child tended to shift from 
use of contextual cues to use of graphic cues* Some children never pro- 
grossed beyond the first stage during grade one; these turned out to be 
tiie poorer readers* It should be pointed out that Biemiller^s method 
of detexnining dependence on graphic similarity was rather gross j if 
the first letter of stimulus and response were alike, he inferred the 
use of graphic cues* Nevertheless, his findinga are highly suggestive. 

Biemiller«s findings on use of conte>-t are in agreement with those 
of Clay and Weber. Clay (1968) found that good readers were not signif- 
icantly superior to poor readers in their ability to substitute words 
of the same form class. In fact, poorer readers surpassed superior 
readers in their substituting grammatically appropriate single words. 
Vfeber (1970b) found little difference between high and low groups in 
substituting words appropriate to the context • The percentage of gram- 
matically appropriate errors for both groups dropped through the year, 
but the low groups experienced the greatest dwp— about ten percentage 
points. One might ascribe this observation to the fact that, as poor 
readers encountered increasingly more difficult material without having 
mastered the prerequisite phonic skills, usable context decreased for 
them. It would be necessary for them to give greater attention to the 
graphic display— likely at the expense of attending to grammatical con- 

3 

Neither Clay nor Weber used statistical analysis on their data. 
Thus it is not possible to characterize their findings in terns of 
statistical significance^ 
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straints. The degree to which good, average, and poor readers beyond 
the first-grade level differ in their tendency to substitute con- 
textually appropriate words is not known. Bennett's finding (191^2) 
that a vast majority of the errors of poor readers in the interned iate 
grades fit the context in which they occurred provides some basis for 
suggesting that differences between the reading ability groups in this 
regard might be minimal. 

Thus it seons predictable that in an oral reading task at the 
third-grade level there will be little difference in appropriate use 
of context across reading ability groups«-at given levels of reading 
proficiency for all three groups. Vfliile the studies cited offer some 
reasons for expecting this tendency, one must be careful in generaliz- 
ing from the findings of first-grade studies— those by Biemiller, Clay, 
*nd W9b«r— to reading behavior in the present study. Whether 
the context-graphic cue relationship holds at more advanced levels, 
such as in grade three, remains unproven. Too, only the Biemiller 
investigation considered difficulty of reading material as a variable, 
and not in relation to the diverse abilities of the subjects. Further 
research might reveal the extent to which these factors are present at 
the other grade levels. 
Use of Grapheme-Phoneme Relationships 

The reader's use of grapheme-phoneme relationships is determined 
by the extant to which oral reading errors of good, average, and poor 
readers conform to the graphic display. The writer does not mean to 
imply that some children are strictly context-readers while others use 
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primarily graphic cues. In fact, it might well be that poor readers 
use graphic cues veiy considerabljr, perhaps even to the same extent 
that good readers do. But it seems that they are most successful in 
operating from context. Why are they unable to use effectively the 
grapheme-phoneme relationship? Two basic reasons come to mind. Perhaps 
they feil "to see the whole picture" and respond to just a part of the 
stimulus, presumably the most salient feature. That is, if there is a 
more predominant part of a stinmlus, the poor reader would be expected 
to perceive it, if nothing else. Secondly, poor readers may be re- 
ading to irrelevant or misleading parts of the stjjmilus, such as word 
shape. 

Several studies have demonstrated that the initial part of the 
word is its most salient feature. Bennet+, (19l|2), in her analysis of 
location of errors in words, found "aLnost a two to one chance" that 
the beginning of the word is a more potent cue than the ending. Weber 
(1970b) obtained similar results in her oral reading error study of 
first-graders. Marchbanks and Levin (1965), using three-letter and 
five-letter synthetic words in a study with kindergarten and grade one 
children, found that the initial letter was the most powerful cue in 
word identification. The final ]latter was the second most potent part 
of the word. These researchers suggested that their results might be 
explained by the theory that the first cue or the last cue of a stimu- 
lus is the strongest. Iheir alternative explanation is that the first 
and last letters of a word might be tha more obvious letters because 
each is surrounded on the side by mere space. Williams, Bluraberg, and 
Williams (1970) replicated the Marchbanks and Levin study in a "matching 
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to sample" task and obUined essentially the same results with kinder- 
garteners and first graders, 

Venezky, Chapman, and C-iifee (1971) investigated position of 
error in children's pronunciation of synthetic words, with age as a 
variable. Subjects were children in the upper and lower quartiles in 
grades two, four, and six. Invariant consonants (e.g., h, d, 1, m, 
and n) were controlled in three positions of the trigraras— ini tial, 
medial, and final. The difference in error rate for the initial 
position was not significant between groups at any of the grade levels, 
but there was a significant difference between the two proficiency gi-oups 
in medial and fjnal positions. This intergroup difference dijninished 
w-ith age. For both proficiency groupo, the initial position proved to 
be the most salient cue. Contrary to i^larchbanks and Levin (1965), 
Venezky, Chapman, and Calfee did not find significant differences 
in cue strength between medial and final positions in the trigrams 
in either proficiency group, though there was a tendency for more errors 
to occur in the final position. The apparent conflict between these two 
studies is likely due to the fact that in the earlier study the children 
were asked to make visual discriminations while in the latter study 
they pronounced the synthetic words. Age differences might also be 
a factor; Marchbanks and Levin's subjects were in kindergarten and 
grade one while the youngest subjects in the study by Vene-^ky, Chapman 
and Calfee were in grade two. The differing results between the kin- 
dergarteners and the first graders may well reflect the tendency for 
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children to go beyond the most salient cues in word recognition as they 
mature or as they receive instruction in reading. Bennett (19li2) found 
that as the school year progressed and her subjects received tutoring 
in reading, their oral reading errors showed a change in pattern, spe- 
cif icalljr in the location of errors in words. Errors in which only the 
initial parts of stimulus and response matched decreased considerably. 
On the other hand, she reported increases in the number of errors in 
which the middle positions of stiirralus and response resembled each 
other. 

These findings, then, seem to suggest that one difference between 
the three types of readers is a matter of choosing the most powerful 
cue— namely, the initial letters and perhaps to a lesser extent the 
final letters. In an oral reading error study at the third-grade level, 
this perceptual habit should be manifested by a tendency, especially 
among poor readers, to make a large number of erroneous responses that 
match the stimulus only in the initial position, itie tendency for a 
match in the final position, according to the studies by Marchbanks 
and Ifivin (1965) and Williams, Blumberg, and Williams (1970), should 
be the next to strongest, though the results obtained by Venezky, 
Chapman and Calfee do not support this expectation. 

Word length might affect oral reading error patterns, while better 
readers presumably make more graphically and phonetically correct 
errors on long words, this tendency might not be observed in errors on 
short words. It seems likely that the poor reader might analyze each 
word— even function words— carefully while the good readers are more 
inclined to respond to semantic and syntactic cues and thus make errors 
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that are not high in graphic and phonetic similarity. Poor readers 
might be able to decode short words more accurately than long words 
simply because the graphic display is less complicated • Thus it was 
expected that children might attack short words and long words dif* 
ferently. The nature of this difference could not be predicted at 
this point • 

The possibility that dependence on the wrong kinds of cues keeps 
poor readers from dealing effectively with graphemes was suggested in 
studies done over three decades ago* In trying to account for the sub- 
stitutions children make, Payne (1930) suggested sound and word shape 
as influences on many erroneous word choices. A child encountering a 
strange word, she reasoned, tends to respond with a word from his 
lexicon that has a similar configuration or sound. Swanson (1937), 
examining various facets of oral. reading in students at the University 
of Iowa, reported that sixty per cent of all substitutions made by 
poor readers displayed similar word shape to their printed stimuli. On 
the contrary only forty-two per cent of the good readers' responses 
resembled the stimuli in word shape* Generalizing the findings of 
studies using college-age subjects to the reading process in primary 
grade children seems risky indeed* But if university students resort 
to using such weak cues, it seems likely that they might have developed 
the habit at an early age--and never dropped it* It should be noted, 
however, that Marchbanks and Levin (1965) and Williams, Blumberg, and 
Williams (1970) found configuration the least used cue for word iden- 
tification in their kindergarten and grade one subjects. In fact, the 
authors of the latter study rejected the notion that configuration is 
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a potent cue even among kindergarteners who do not know the alphabet ♦ 

Measures of Use of Reading Cues 

Detailed discussion of the linguistic measures used in the study 
is postponed until the chapter on methods* However, the hypotheses 
stem from the measures themselves, so a general explanation of them is 
included before the hypotheses are presented ♦ There are several methods 
used for assessing reader »s use of the two major cue gystems—grapheme- 
phoneme correspondences and context ♦ 
Detemining Use of Grapheme « -Phoneme Correspondences 

To what degree do mismatches resemble the printed word? The writer 
attempted to identify the differences in error patterns between good, 
average, and poor readers at the third-grade level by examining the 
extent to which each type of reader uses contextual and graphic cues 
under similar and different conditions of reading difficulty* Two 
means of examing dependence on grapheme-phoneme relationships were 
used--a modification of Bennett »s method of locating position of error 
in a word and Weber's Graphic Similarity Index* 

At what position in a word do errors tend to occur? Judging by 
research cited above (Bennett, 19h2} Marchbanks and Levin, 196$; 
Williams, Blumberf:, and Williams, 1970; and Venezlcy, Chapman, and Cal- 
fee, 1971), one would expect more errors to occur in the medial and 
final positions than in the initial position* The studies do not agree 
as to whether middle or final position tends to attract more errors* 
In order to record error location in mistaken responses in the present 
study, a second measure of the grapheme-phoneme correspondence of re- 
sponse to stimulus was used— ^ adaptation of Bennett's method of 
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specifying the location of an error in a response. Eveiy substitution 
error was rated according to the location of the error in the word in 
which it occured: initial phoneme, middle phonemes, or final phoneme. 
Note, for example, these positions in the word dog /dog/. Initial, 
medial, and final phonemes are /d/, /o/, and /^/, respectively. In 
the word feather / fe^2<>^ there are two phonemes in the medial posi- 
tion-/£/ and /^/, The initial phoneme is /{/, and the final phoneme, 

/aV. 

Weber's Graphic Similarity Index (1970b) is a recently devised 
means of determining degree of graphic similarity betvreen printed stim- 
ulus and erroneous response. The more letters that match, the higher 
is the score. The same foimula also takes into account similarity of 
word length. Furthermore, values are assigned to the various positions 
within the word where stimulus and response match; these number values 
are intended to parallel the importanoe of the different word positions 
as cues for recognition of words. More points are given, for example, 
for first letters matching in stimulus and response than for last 
letters matching. Identical shared pairs of letters also earn addi- 
tional points. Weber determined the validity of her Index by having 
university students rank order pairs of randomly chosen stimulus words 
and erroneous responses in order of greatest approximation of stimulus 
and response. On the basis of Weber's findings from using the Index, 
it was expected that the better the reader, the higher would be the 
graphic similarity scores of his errors— when these readers of diverse 
abilities are compared at specific levels of proficiency. Furthermore, 
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the graphic aimilarity scores of all readers would presumably vary con- 
siderably according to the difficulty of the reading material. The 
writer hypothesized, partly on the basis of Bieniller's (1970) findings, 
that readers of all ability levels depend to a greater extent on con- 
textual cues when the reading material is relatively easy. Dependence 
on graphic cues should incrMuje as the vocabulaiy and syntactic dif- 
ficulty of the reading material increases. Behavior in this regard is 
compared in the present study across proficiency groups. 
Detennlnip^ Pae of Syntactic Context 

There ar« three effective measures proposed for evaluating 
the use of syntactic context in this study. One of them, used by 
Biemiller (1970) and others, is sljnply an examination of the syn- 
tactic appropriateness of the error to the sentence through the point 
of, but not beyond, the error. This measure is based on the assumption 
that, contextually speaking, a child ts response to a word generally 
depends on what preceeds it~the parts of the sentence already read. 
Furthermore, in his oral r^iading error study using children in grades 
two, four, and six, Allen (1969) found a high correlation between 
grammatical fit of error with preceeding context and with the sentence 
as a whole. Note the errors in the following sentences: 

Stimulus: Here is the house. 
Response 1: ^ere is the he. 
Response 2: Here is the liorse . 
Response 3; Here is the heavy 
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The first response is clearly unacceptable; articles do not preceed 
pronouns in En»lish. The second response is syntactically acceptable. 
While the third response would change the sentence structure, and most 
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lilceay th« waning as »U. the response Is acceptable since heaa can 
followHere is *e, „„e ooul. o^lete the sentence heyon. the point 
of error-^jere Is the hja^ ^e-hj^s. ^p,,. „ 
suggested that, at a given level of dimcnlty. children of aU three 
proficiency groups shoald ns, context with alr„st «„al proficiency, 
hence it Is expected that, there »ill be Uttle divergence a«ng «,e 
tb«e g«.pe m appropriateness of error to preceeding context-^en 
oc^risons are «de at specific levels of error «te. 

One „eans of dete»inlng the extent to which children nse syntactic 
context is to analyse the patterns of errors within phrases. Recent 
psycholln^lstic research has sho™ that decoding takes place in ter™ 
Of phrases, the divisions of *ich are dete,.lned by ,«ediate con- 
stituent analysis. Ita.s if phrases are the linguistic unit, for read- 
ing, one would expect an effect s»iUr to that observed 1^ „eber 
(197Cb) in Short sentences. n„re errors should occur at the begi™ung 
of Phrases since the gr^tical context should be least const.lnlng 
at this point. 

»ny y«» Ungulst. t„t.„,t.d i„ ^„ ^ 

constituent analysi. to divide sentences into linguistic seg. 

■nents. For purposes of constituent analysis n„„„ » , 

analysis, linguists have Identified 

irl" Z We syntactic 

units within the sentence. B,us m constituent analysis the first 

division is ^de between subject and predicate, these, then, are the 

f.rst l™.edlate constituents of a clause, m a complex or co^ound 

sentence, the first division is «ae between the clauses. Pl„e (19k,) 

presented the first detaUed procedure for constituent analysis; he set 
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up a six-layer scheme for breaking down sentences into lanediate con- 
stituents, beginning with the clause and culminating in syllables, as 
he demonstrated in the diagram below. Division begins at Level I with 
the split between clauses in a sentence—if there is more than one 
clause in a particular sentence. The second-level division is made 
between noun phrase and verb phrase. At the third level a divioion is 
made between verb and direct object, and article and noun and modifiers. 
This dividing continues down to the divisions between syllables of a 
word. 

the ver y poor duch ess ran to the house 
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Figure 1. Pike's repi ssentation of constituent analysis. 

Rather than a breakdow, one can consider the process, as 
Wells il9k7) proposes, as a series of "expansions." He cites the sen. 
tence The king of England opened Parliament as an expansion of John 
T£orked. That is, John e3q>ands into the king of England , and worked 
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becomes opened Parliament . i)oth Pike and V/elis concerned theraselveo 
with proving that the basic division comes between subject and predi- 
cate. No other division lends iT.celf to this sort of analysis, as can 
be seen if one attempts to deal with c.iases not properly divided, such 
as The old farmer leaned / on thy fence ' or The senator / from t^aine 
won the nomination. In the fomer example sentence the sequence to 
the right of the division will be 3 eft not broken into the basic ele- 
ments while the right-hand se^cnt of the second sentence can be ana- 
lyzed only as far as from I.ainc won since from j/aine modifies senator . 

Transformational grammarians— most notably, Chcmsk.7 (e.g., 1957, 
1965)— have formalized the theory of constituent structure by study- 
ing the characteristics of the rules required to produce, or "generate," 
sentences with the appropriate constituent structure. Transformational 
grammarians use "tree" diagrams to depict the constituents of a sen- 
tence and their relationships to one another. One of the main co,-npo- 
nents of a transformational grammar are the phrase structure rules, 
which are a means of accounting for the structure of sentences. Hie 
first phrase structure rule gives the components of the sentence 
noun phrase (r:F) and verb phrase (VF): 
4 — ^ MP VP 

•me symbols on the right side cf the "rcvnite" arrow signify the constit- 
uents of whatever structure is indicated on the left. This diacram 
begins with the full sentence at the top and in descending order 
"divides" the sentence into its constituent parts, as is illustrated 
in the following tree diagram: 
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She cannot do that. 




She present can not do that 

Figure 2, Tree diagram as uaed in transformational grammar. 
After the basic division of the sentence into two parts, each branch- 
noun phrase and verb phrase— is fnrHier divided into its respective con- 
stituents. Such a diagram makes the hierarchical ordering of the con- 
stituents more obvious. 

Not only the reasoning of linguists but also experimenters in ver- 
bal learning have demonstrated quite convincingly that decoding takes 
place in terms of these unite. Johneon (19$$, 1968) found that sub- 
jects engaged in patred-associate sentence-learning tasks made more 
errors at the beginning of phrases than at other points In the 
phrase. The more major the phrase boundary, the greater was the ten- 
dency for errors to be made at that point. The boundaiy between noun 
phrase and verb phrase tended to attract more errors than any other 
point in the sentence, including other phrase boundaries. Studies of 
the eye-voice span (Levin and Turner, 1966; Schlesinger, 1968) have 
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a?-so revealed that readers "chuntf* the material by phrases. These two 
studies are similar in that the subjects' task was to read aloud, and 
at a predeteimined point the experimenter would tum out the light and 
ask the sub;3ect to recite the words he had seen beyond what he had 
read orally. The last word in the "eye-voice span" in both studies 
tended to be the boundary of a major syntactic constituent. Other 
psycholinguists have done click placement studies on the assumption 
that in a pei-ceptual task the boundaries of a perceptual unit—in 
this case a phrase— will attract interfering noises. That is, sub- 
jects will perceive a noise to havG occurred in one of these natural 
breaks even when the noise may actually have occurred in the syllable 
ijnmediately proceeding or following that break. In these studies the 
■ subject listens to spoken sentences through earphones. The experimenter 
introduces a click in one earphone, and the subject is asked where the 
click occurred in the sentence. Subjects in most of these studies— 
for example, Fodor and Bever (1965), Garrett, Bever, and Fodor (1966), 
Sever, Lackner, and Kirk (1969)-have tended to perceive interruptions 
at phrase boundaries, even when the click is actually located in the 
word or syllable immediately preceeding or following the boundary. 
This observation would seem to suggest -ohat the subjects, and users of 
language generally, pei-ceive phrase boundaries as divisions of the 
sentence and read in terns of these "chunks." 

Thus this writer noted the number of erroneous responses that 
occurred at tha beginning of major constituents-noun phrase (both sub- 
ject and direct object), verb phrase, and prepositional phrase. Tha 
number of errors that occurred at the beginning of phrases and the 
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number of errors that occurred at other points in phrases were compared. 
If, in fact, readers do operate in terms of phrases, one would expect 
more errors at the beginning of phrases than elsewhere^ syntactic and 
semantic context exerts the smallest effect at this point in the phrase* 

Another measure of context usage is the position of the error in 
a Sentence, Assuming a child uses grammatical context, Weber (1970b) 
reasons, there should be more errors committed at the point in the 
sentence wliere context has least effect—at the beginning. Weber did 
find that a high proportion of errors occurred at sentence boundaries, 
as she had predicted. Since sentences in more advanced reading materi- 
als tend to be longer and contain grammatical units that are not so 
closely related, it is likely that the reader reads by phrases rather 
than by sentences. However, an investigation of the tendency for errors 
to occur at the beginning of clauses might reveal the extent to which 
some readers read by units larger than the phrase— for example, the 
clause. a*ie model of the reading process developed by Venezky and 
Calfee (1970) states that the reader proceeds in terns of "the lar^Test 
manageable unit," a unit that will differ, presumably, according to the 
proficienqy of the reader and the difficulty of the materials ho is 
reading. 

Purthemore, the characteristics of repeated sequences was noted; 
specifically, the extent to which repetitions of more than one worrj 
conform to phrases is examined. Since the purpose of a child's 
repeating more than one word apparently is an attempt to strengthen 
the context, syntactic and semantic, to deal with a troublesome word 
or sequence of words, it would seem that he should, when he repeats 
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sequences, regress to the beginning of a phrase--if, in fact, reading 
actually proceeds in terms of phrase structure* 

In accordance with the suggestion in this chapter that readers of 
varying reading ability differ little in their ability to use context 
in passages where vocabulary does not present a probleia, it was expected 
that there would be no differences between the three proficiency groups 
in this study in their tendency to make errors at the beginning of 
phrases and to repeat sequences that conform to phrase structure rules, 
I/)cation of error in a phrase was examined only at the level of 

error rate. Error location was not considered at the higher levels 
of error rate because as the reading material becomes more difficult, 
children make less use of syntactic context* Too, vocabtilary dif- 
ficulty would confoxind the results at higher error rates* The degree to 
which repeated sequences confomed to phrase structure, however, was 
observed at all levels of reading proficiency. Even vjhen children are 
reading material that is very difficult for them, they should be able 
to perceive phrases— thanks to the numerous easily recognised function 
words in the language that denote these segments. 

Finally, erroneous responses \ieve classified according to whether 
they are function words — articles, prepositions, and auxiliaries, for 
exa3Tiple-.M>r content words* K. S. Goodman (1966, I967) suggests that 
the good reader selects the most significant cues and de-emphasizes 
those that are loss significant. Because of the redundancy of the 
English language and his intuitive knowledge of syntax, the reader 
need not concentrate on every word. In reading, states Goodman, the 
proficient reader tends to make numerous errors on function words. 
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omitting, adding, or altering such foms as articles, prepostions, and 
auxiliaries— words which convey less meaning than nouns, verbs and 
adjectives. As the reading becomes more challenging, however, readers 
should become more accurate in calling these structures, probably 
because, with an increased number of strange words, they must attend 
more carefully to each structure in the sentence* 

The reader should respond differently to fxinction words and 
content words in context* Fries (1962) stressed that it is necessairy 
for receivers of conmunication to respond to function words as gram- 
matical "items" rather than, or perhaps in addition to, responding to 
them as lexically meaningful unitSo Unlike nouns and verbs, function 
words have no markers that signal their presence in a sentence. That 
is, the structure words the and a, for example, indicate to the reader 
that a noun is "coming"; in the same sense had, have, is, or was indi- 
cate the presence of a verb in the perfect tense~though these four 
markers may also serve as the main verb of the sentence. But no stru . . 
ture words precede and predict had, have , is, and was . It is possible 
to substitute non-words for content words, and find that most readers 
vill yet perceive the "syntactic sense" of the sentence. But gram- 
matical signals would be lost if function words were altered, end the 
reader ^s perception of the syntactic units of the sentence would be 
decreased. Gleason (196I) calls function words the "mortar" which 
joins the more meaningful words. Such words as a, and , and the are 
present in all English communication* Since function words pervade 
the English language, young readers have encountered them frequently. 
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first in speech and finally in reading. It would seem, then, that 
function TTords J^hould cause mtle or no problem in decoding, oven for 
poor readers. In fact, one would expect the most common of them to 
be among the first sight words acquired by the beginning reader. 

One reason for the tendency of readers to make errors on function 
words is the fact that such words carry less lexical meaning than do 
content words-and in some cases practically no meaning at all. Gleason 
(1965: 186 f.) states that, while most function words carry some 
lexical aeaning, their -semntic quality is overshadowed by the gra»- 
matical." Because of the rery simplicty and lack of meaning of many 
function words, then, readers might be expected to "gloss over" them, 
responding to the grammatical signal and ignoring the graphic aspects 
of the word for purposes of meaning. This does not mean that the 
reader is unaware of f\inction words-even of those that convey no lexi- 
cal meaning. Rather, in reading, orally or silently, he is attracted 
to, and attends more caref\il]y to, the more lexically meaningful woixJs 
since presumably he is reading for meaning. Even young children prob- 
ably realize that it is often possible to make lexical sense out of 
communications that contain no function woixJs-for example, a telegram 
or a road sign. 

A comparison was made in this study of the three proficiency groups 
in the proportion of short function words and short content words missed. 
On the basis of syntactic measures, it would be expected that there 
would be no differences in proportion of content woixJ errors and func 
tlon word errors. That is, tn keeping with the argument advanced earlier 
that good, average, and poor readers do not differ in their proficiency 
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in using syntactic context, thore should be no difference in the pro- 
portion of function words and content words missed at given levels of 
reading proficiency* However, fi-om the hypothesis that better readers 
are superior to poorer readers in dealing with grapheme-phoneme rela- 
tionships, it was expected that this prediction would not hold true* It 
seems likely that the poor reader must analyze every word carefully- 
even the relatively easy structure words — to perceive grammatical rela- 
tionships as well as to break the cod«* Thus the poor reader seems 
likely to make proportionately fewer errors on function words than the 
good reader—not because he is unsure of the syntax but because he must 
decode even the easiest words in order to perceive grammatical relation- 
ships* In this regard, group differences in graphic similarity on 
function words was noted • The errors that the poor readers make on 
highly frequent words might bear a greater graphic and phonetic rela- 
tionship to the printed word than the errors by good readers on the 
same types of words* 

Summary of Hypotheses 

In this study six hypotheses \iere tested* Three of them were 
directed to the readers* use of grapheme-phoneme correspondences, the 
other three to the readers' use of syntactic context* 

The first hypothesis was addressed to the location of the error 
in mismatches: 

Hypothesis 1: The substitution errors of better readers 
show a greater tendency to match the printed word in both 
initial and final position than do the substitution errors 
of the poorer readers* 

The better the reader, the more his errors reveal attention to the 
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graphic display. Concomitantly, the writer expected that the errors of 
the poor readers would tend to be more gross, with more responses that 
matched the stiroulus in neither initial nor final position or in initial 
position only. It was recognized that the results of this hypothesis 
would likely be influenced somewhat by word length and word frequency, 
and attention was given these factors. 

The second hypothesis was concerned with the reading process 
generally— the intgraction of use of context and use of grapheme- 
phoneme relationships under different conditions of reading difficulty: 

Hypothesis 2: As reading material becomes more difficult, 
the substitution errors of all throe proficiency groups 
show a greater graphic stailarity to the printed word. 

Graphic similarity was detemined by using Weber's Graphic Similarity 
Index (1970b), 

Hypothesis 3 made a prediction about the effectiveness of readers 
of the three proficiency groups in using grapheme-phoneme relationships 
at specified levels of error rater 

Hypothesis 3: The better the reader, the higher is the 
graphic similarity of his errors to the printed stimuli 
at any given error rate. 

Again, Weber's Index was used for detemining graphic similarity. The 
graphic similarity scores of two subclasses of errors— responses that 
violate syntactic context and non-word responses-were examined sepa- 
rately. When an error is ungrammatical, the reader is apparently paying 
greater attention to the graphic display than to the context«^s Weber 
(1970a) noted in her study of first-graders. Likewise, the writer 
thought that non-words might be found to be higher in graphic similarity 
to their printed stimuli. The circumstances in which children respond 
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with non-words were noted. It seems likely that the child who attends 
aspecially to the graphic display would prefer to create a graphically 
and phoneticaUy "appropriate" structure rather than resort to uttering 
a-Oegltimato word-HmeaninglUl or not. Perhaps it is a matter of context 
disintegrating to the point that the reader loses the meaning of the 
passage, cannot conceive of an appropriate response, and utters any 
combination of sounds at random. 

In the three measures concerning use of syntactic context, no 
differences were predicted between the three proficiency groups-when 
the errors of all three groups were compared at the same levels of pro- 
ficiency. Hypothesis h was addressed to grammatical appropriateness of 
mismatches: 

Hypothesis k: Syntactic appropriateness of errors 
does not differentiate readers of different levels 
of reading proficien<y. 

The measure of syntactic a^ -opriateness was x^hether or not the error 
fit the context ftom the beginning of the sentence through the point 
at which the mismatch occurred. 

Hypothesis 5 predicted location of errors in phrases on the assump- 
tion that syntactic and semantic infonnation is organized according to 
these units: 

Hypothesis 5: Tendency to read by phrases does not 
differentiate readers of different levels of readin? 
proficiency. ^ 

The measure of reading by phrases was the location of substitution in 
phrases, an adaptation of a measure used by Johnson (e.g., 1965, I968). 
This measure was used only in those passages i„ which a subject made 
errors on less than five per cent of the woixis read; in passages of 
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greater error rate this measure would have been confounded by perfor- 
mance on the word level. Errors were also examined with regard to 
position within clause to detemine tendency to read by clause. 

Another means of determining readers* awareness of phrase struc- 
ture was the axamination of repetitions of word sequences for conform- 
ity to phrase structure rules. Hypothesis 6 was based on the unproven 
assumption that repeated sequences do, in fact, confown to phrase 
structure rules: 

Hypothesis 6: Tandency to repeat word sequences by 
phrases does not differentiate readers of different 
levels of proficiency. 

This hypothesis was tested by an examination of repeated sequences to 
detemine to what degree they tended to be phrases. Intergroup dif- 
ferences in this regard would seem an indication of different degrees 
of awareness of or dependence upon syntactic cues. Repetitions were 
scrutinized at all levels of error ratej the writer believed that 
vocabulary difficulty affects a child's awareness of syntactic context 
only minimally. 
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In this chapter the problem chosen for the study was introduced, 
relevant literature cited, and hypotheses stated. The writer chose to 
examine the question of what differences in reading strategy, if any, 
exist between good, average, and poor readers. One possible way of 
examining reading strategy is through a linguistic analysis of errors 
made in oral reading. In this study the writer vras particularly inter- 
ested in differences in error patterns between good, average, and poor 
readers, ihe problem of whether oral reading errors differ according 
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lo reading proficionc/ in quality as v;cil q:i''.nti Ly was also of 
intere;ot. It. v/as believed that anbv/erc to those questions miKhl 
reveal different readinf; strategics ainons the djfforont. types of 
readers • -Six hypotheses pertinent to thcfie quor»x;xonfi tcore {^tatortt 
In the following chapter the method of testia*^ them is dis^^^jssed in 
greater detail* 



Chapter II 
MmOD 



The analysis of oral reading errors of good, average, and poor 
readers in the present study focused on an important question: to 
what extent do the erroneous responses of good, average, and poor 
readers approximate the stimulus wonJs? The writer attempted to 
identify the differences between good, average, and poor readers at 
the third-grade level by examining the extent to which each type of 
reader uses contextual and graphic cues. The independent variable in 
the study was reading ability. The dependent variables were various 
measures of proficiency in using grapheme-phoneme correspondences and 
syntactic context. 

me wlter, then, vlshed to note the perfomanot, of readers varying 
m reading proficiency, keeping level of error rate oo„etaw>. By 
doing 30 It «as possible to observe a,e poor readers- use of syntactic 
context »hen vord attack ™s not a probla,. it «,s also possible to 
note the effect of difficulty of reading material on wort attack 
behavior under different co^iltlons of reading difficulty. Thus good, 
average, and poor readers were presented reading Materials of various 
levels of reading dlffia;lty to be read orally. Eve^ aubject, regard. 
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less of reading proficiency, began reading veiy easy materials— passages 
which even the poorest readers in the experiment were able to read pro- 
ficiently. The subjects then proceeded through the readings that 
increased in difficulty to that point at which their error rate became 
excessive. The list of selections used is found in AppendLx A, 

Development of the Instrument 
Since the experimenter wished to observe changes in reading strat- 
egy as the subjects advanced to more difficult reading materials, read- 
ings that were appropriately difficult at each grade level, one through 
nine, were chosen. All of the atories selected came ftom two sources 
of reading materials typically used in classrooms: the Science Research 
Associates (SRA) Reading Laboratory and the Madison (Wis.) Public 
Schools Informal Reading Inventoiy, a compilation of stories at various 
erad^ lovelfs of difficulty. The seleotions and their sources are listed 
In Apn«ndix A. Meterials being used in the class instruction of the 
subjects were avoided. 

There are basically three factors involved in controlling for the 
difficulty of reading material: (1) sentence structure, (2) vocabulary 
difficulty, and (3) what is sometimes called "concept load," Any one 
of these three factors can account for the difficulty of a passage. 
Only the first two factors were intended to be variables in the present 
study. Thus the experimenter, in choosing materials, tried to keep the 
effect of "concept load" constant by choosing materials in which the 
subject matter would be familiar to most children. Stories with simple 
plots were preferred. Materials at the upper grade levels were exam- 
ined especially carefully to be sure that the selections chosen would 
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meet these criteria as well as possible at the third-grade level* Pos- 
sible selections vere evaluated for language difficulty according to 
three criteria: (1) publishers' ratings of the difficulty of their own 
materials, (2) readability fonnula scores, and (3) children's oral 
perfomance on the selections presented them in a pilot study# The 
readability formulas used were the Spache formula (1953) for grades 
one through three and the Dale-Chall fonnula {19kB) for grades four 
and beyond # Both formulas take into account the average niunber of 
words per sentence as a measure of syntactic difficulty and the number 
of difficult wordst The latter is deterained in both fomulas by 
counting the words in a passage that are not. found in a specified word 
list* Since some good readers did not make a high error rate even on 
ninth-grade selections, passages rated grades ten, eleven, and twelve 
in difficulty were added • These materials for grades ten through 
twelve difficulty levels were evaluated for difficulty by publishers* 
ratings and readability foxmilas, but were not pilot tested^ 
The Pilot Study 

The writer carried out a pilot study in December, 1970, in West 
School, Stoughton, Vri3consin# Eight third-graders participated in this 
phase of the study* They were grouped by reading proficiency according 
to teacher judgment: three good readers, two average, and three low* 
There were two reasons for doing the pilot study* First, the experi- 
menter wished to make a fina3. check on the levels of difficulty of the 
stijmilus materials* Also, it seemed essential to do a "trial run" with 
children in order to make decisions on the details of the final pro- 
cedure* 
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Each subject in the pilot study read orally the stories in the 
two alternate sets of stories, both of which had been evaluated for 
vocabulary and syntactic difficulty on the basis of publishers' ratings 
and readability foimulas. Each of these two alternate sets of stories 
contained approximately three hundred words at each grade level, one 
through nine-a total of about 2700 words in each set of stories. Each 
subject read the passages to the examiner, beginning at the grade one 
level and proceeding to as high a level as he was vailing until he made 
so many errors as to make the attempt seem pointless. These perfor- 
mances were tape-roconJed, 
The Final Instrument 

From the two sets of stories used at each grade level, one was 
chosen for the final study. Errors tallied were substitutions, omis- 
sions, additions, and reversals, in confomity with standardized oral 
reading examinations and infozmal reading inventories. The number of 
errors on each stoiy was totalled for each chUd, A mean error rate 
was derived by computing the average number of errors for children in 
etch proficiency group. The passages for the final study were chosen 
ao as to provide as fine and even a gradation in difficulty as possible 
fron level to level. The mean error rate of each passage in both series 
for passages of grade one through grade five difficulty is charted in 
Table 1. The means of the passages chosen for the main study are indi- 
cated by an asterisk. 
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Table 1 

Mean Error Rate in Two Sets of 
Passages— All Subjects (N=8) 



Difficulty Series Series 
of Material 1 2 







Grade 1 


2h.k 


13.8* 






Grade 2 


37.3 


21.0m- 






Grade 3 


26.6 


3li.3* 






Grade k 


Ul.B* 


35.7 






Gradn S 


li8.5* 


ia.3 



Only tho good readers proceeded beyond the fifth-grade level materials, 
Their mean error rates appear in Table 2: 



Table 2 

Mean Error Rate in Two Sets of 
Passages—Good Readers Only (N=3) 



Difficulty Series Series 
of Material 1 2 



ERIC 



Grade 5 2li.0jt 21.6 

Grade 6 23.8 30.3^^ 

Grade 7 38.5* 32.0 

Grade 8 1;0.7 ]|2.1i* 

Grade 9 U8.0 51.2* 

*chosen for the final study 
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The X'eadings at the first-grade level were very easj' so that even the 
poorest readers had a chance to perform well on at least one set of 
materials • At the same time selections at the upper end of the dif- 
ficulty range were made sufficiently challenging for even the best 
readers so that they achieved a high rate of error on at least some 
passages* Only then would it be possible to compare good^ average^ 
and poor readers at specific levels of proficiency. From such a com- 
parison one might be able to determine the extent to which the poor 
reader's problem is one of use of syntactic context or one of inade- 
quate mastery of grapheme-i^oneme correspondences* 

The materials chosen did meet the objective of providing some easy 
tasks for poor readers* However^ as stated above^ it was found that 
the ninth-^rade level materials were not sufficiently difficult for a 
few of the good readers, so further passages were added to the collec- 
tion, ranging as high in language difficulty as grade twelve* Again, 
the ^qperimenter was carefdl to choose stories in vhich the subject 
matter itself should pose little or no problem for third-graders* 
Language difficulty was judged on the basis of publishers' ratings and 
readability formulas* As was noted above, these high-scheol level 
passages were not pilot«-tested« 

The selections collected for each grade level were thai divided 
into an average of three passages, averaging one hundred words each for 
each grade level* This was done for two reasons: (1) to be able to 
present the selections to the subjects in three sessions rather than at 
one time and hence avoid tiring the subjects and (2) to retain the pro- 
gression from easy material to difficult in each session so that no 
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subject would be jolted by resuming reading in materials beyond his 
depth. Thus most students covered one set of materials in about fif- 
teen minutes. There were an average of one hundred words of readings 
at each grade level presented to the child in each of three sessions. 
At each session the chiU began reading material at the first grade 
level and proceeded to the point at which he made more than twenty 
errors on every one hundred words. 

The Study 

Sabjecta 

Third-grade children were chosen as subjects for the study. The 
children were tested in February and March, The writer felt that chil- 
dren of this age might be appropriate subjects because by the third 
grade it is easier to delineate good, average, and poor readers than at 
earlier grade levels. By this time children, at least in the school 
^stem which cooperated in this study, have passed the beginning reading 
stage. One might also argue that by the third grade the poor readers 
are not as likely to have become thoroughly frustrated with learning to 
read— as might be the case with poor readers at higher grade levels. 

Selected children in the Stoughton, Wisconsin, public schools 
participated as subjects in the experiment, Stoughton, a city of 5500 
people, has a population blend of rural, small city, and suburban ele- 
ments. It is located about fifteen miles east of Madison, the state 
capital and a city of some 170,000 residents. The reading method used 
in the school system has been a basal reader plan, supplemented by an 
eoctenaive phonics program. 

The thirty participants in the final study were randomly selected 
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from pools fomed fl«om all four third-grade classes at Yahara and West 
schools. All members of these classes were divided into three groups- 
good, average, and poor—according to reading proficiency, Reading 
proficiency for each child vas determined by two measures: (1) perfor- 
mance on the comprehension and vocabulary subtests of the Gates-i^Iac- 
Ginitle Reading Achievement Test (Level C, Form 2) and (2) teacher's 
estimate of each student's reading proficiency. Tfeachers made this 
rating by dividing the class into thirds according to reading profi- 
ciency. The degree of concord between test result and teacher judg- 
ment can be seen in Table 3: 

Table 3 

Agreement on Placement of Subjects 
by Teacher and Test Results 



Teacher No, of Students No, of Cases Per cent 
in the Class of Agreement Agreement 



01 25 17 68^ 

02 2 9 21 n% 

03 31 19 61% 

oli 27 18 ee% 

For a child to be eligible for the random selection pool, it was 
necessary that both teacher judgment and test results indicate his 
placement in the same third of the class. Finally, in order to in- 
crease the homogeneity of the groups, the ten per cent of the eli- 
gible subjects who were nearest each of the two divisions between 
proficiency groups were dropped. It was believed that, if these 
reader proficiency groups had distinct characteristics in reading 



h9 

behavior, they would more likely be revealed if the borderline 
subjects were dropped. None of the children who participated in the 
pilot study was eligible for the general study. Aft«r these initial 
procedures, the experimenter randonO^ selected subjects from the three 
groups, taking an equal number of girls and boys from each group. The 
composite score— vocabulaiy and comprehension— for each student is 
given in Table k: 

Table h 

Performance Scores of Subjects on the Gates-MacGinitie 
Reading Achievement Test (Level C, Fom 2 ) 



High Group 
Subject Raw Score 



Middle Group 
Subject Raw Score 



Low Group 
Subject Raw Score 



29 
23' 
27 
2h 
20 

05 
07 

19 
21 
11 

Mean 
score 



li7.0 

hS.S 
hS.o 

U;.5 
h3.S 
1x3,0 
1*3.0 
I;3.0 
1*1.5 
39.0 

li3.5 



10 

16 

09 
17 
13 
22 
26 
02 
06 
15 

Mean 
score 



36.0 


08 


25.5 


36.0 


3ii 


2U.5 


35.5 


23 


2U.5 


35.0 


03 


2U.0 


3U.5 


01 


23.0 


33.5 


12 


20.0 


32.5 


28 


20.0 


32.0 


30 


20.0 


32.0 


OU 


15.5 


30.5 


18 


15.0 


33.8 


Mean 




score 


21.2 



Procedure 

Each child read the graded passages aloud to the experimenter. The 
total reading task was divided into throe sessions. To avoid the effect 
of fatigue on reading perfonnance, each reading session was limited to 
a maximum of fifteen minutes, in each session the child began reading 
the first-grade selection and continued reading through the passage in 
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which bis error rate exceeded twenty per cent. Error rate calcula- 
tion conformed to the scoring procedures of oral reading tests gener- 
ollj. Substitutions, omissions, refusals or non-responses, additions, 
and reversals of words were counted as errors* Repeated errors were 
counted toward the error rate for a given passage only onc«)« 

Ftom observations made in the pilot study, the writer decided that 
subjects should not be coached when they hes5 ^ate or rei\ise to utter a 
word* Pronouncing troublesome words for the child seemed an artificial 
means of bolstering the effect of context; it would likely affect one 
of the factors to be observed in this study~the effect of miscalls on 
the child ^s use of context* 

Before each session the writer explained the nature of the task to 
the child, prepa^^ing him for the progression to difficult materials* 
The subject was told that he would not be coached* He was encouraged 
to guess at those words he did not recognize* He was assured that he 
could stop whenever he wished and that the session would last no longer 
than fifteen minutes, whatever his endurance* Every effort was made to 
keep the atmosphere relaxed* 

During each subject's rendition, the writer sat at the side of, 
and slightly behind, the subject to keep from influencing the subject 
by any reactions* Some transcribing was done as the subject read* All 
performances were tape-recorded for later transcription of errors# 

An examination of the children's perfonnance in the pilot study 
showed that there was little reason for the subject's progressing beyond 
materials in which their error rate exceeded fifteen or twenty per cent* 
In each of the three sessions, then, the child read an average of one 
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hunc3red words at each grade level to the point at which his error rate 
disqualified him. When the subject reached the twenty per cent error 
level, he was asked to stop. It was intended that a subject complete 
one set of stories in each session, progressing fron grade one materials 
through the passage in which the error rate exceeded twenty per cent. 
For those readers who were unable to con^ilete a set of passages in the 
fifteen-minute time limit, the task was adapted somewhat at the folio*, 
ing session. Rather than starting the child at the advanced point at 
which he had stopped at the end of the previous session, the experi- 
menter provided a few minutes "warm-up" time; the child first read a 
few paragraphs from easier stories he had read earlier. Thus a^y 
apprehension that might result from resuming reading in advanced 
selections was avoided. These "warm-ups" were not transcribed, nor was 
anj' "warn-up" material ever reread by subjects at a later time for anal- 
ysis. 

Data Gathered 

The graded passages were the basic unit of error analysis, "Hiere 
were three of these passages at each grade level, each of which averaged 
one hundred words. These units provided a means for comparing the per- 
formance of good, average, and poor readers. The rate of error 
was detemined for each passage. Comparisons were made at the follow- 
ing levels of proficiency: (1) 0,0-U»9% error rate, (2) 5,0-9.9^ 
error rate, (3) 10.0-lii,9^ error rate, (k) 1^-19»9% error rate, and 
{$) 20^ and above error rate* 

Errors were transcribed phonetically from the tape recordings onto 
printed copies of each story* For purposes of this study, a substitu- 
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iion was defined as any error in calling a word, whether the alteration 
in the response changes pronunciation or meaning or both. A reversal 
was any transposition of two or more words. Additions were words added 
by the child that did not resemble the stimuli in graphic or phonetic 
fccm, On^gpiong were words in the text that were not rendered by the 
subject in any recognizable form. Refusals or non-resDonses are similar 
to, and sometimes difficult to distinguish from, omissions. In the 
present study a response was considered a refusal when, in the judgment 
of the experimenter, the child attempted to deal with the word—usu- 
ally indicated by a lengthy pause— but made no audible response before 
proceeding to the next word. On the other hand, the apparent lack of 
a perceptible pause was generally taken as evidence of an omission. In 
the case of errors involving two or more wrong attempts, only the first 
attempts were analyzed in this study since it would seem that a child's 
first attempt is more indicative of his reading strategy. 

Non-words presented a special problem, as children offered a sub- 
stantial number of them when they read especially difficidt material. 
It was decided to transcribe them phonetically. In comparing phonetic 
resemblance of stimuli and responses, then, the phonetic equivalents 
were used. In order to compare graphic similarity, however, as in 
Weber's Index, it was necessary to render the phonetic forms of these 
non-words in graphic form. Thus the experimenter assigned the graphic 
letters to non-words that are most commonly associated with the 
phonemes uttered. There were, of course, cases in which an utterance 
could be rendered in two different graphic representations. If, for 
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example, a child gave the response /■Fa7 for the word ^jrfe, the word 
could be graphically transcribed futt or phutt . Where there were such 
alternate graphic equivalents for a given phoneme or combination of 
phonemes, the form that bore closest resemblance to the stiamlua was 
chosen. The response /f/\t7, then would have been rendered graphically 
as £hiiii. The dictionary (Webster's New World Dictionary of the 
American Language—College Edition) was the determiner of whether or 
not a response was considered a legitimate English word. Erroneous 
responses to proper nouns were not considered non-words since most 
names are not meaningful words in th.3 dictionary sense in the first 
place. Even a mispronunciation that closely resembled a legitimate 
English word— for exan^ile, ashamed pronounced as ashammed — is counted 
a non-word error; such a mispronunciation would seem to indicate that 
that particular stimulus word is not meaningful to the child. Mispro- 
nunciations arising from dialect or idiolect differences and common 
Biispronunciations of words (for example, often with the i pronounced 
and the initial syllable of professional pronounced as per-) were 
counted as legitimate English words. 

Analysis 

In analyzing the data, there was first a comparison of proportions 
of error types among good, average, and poor readers at the same levels 
of proficiency. This consisted of a tabulation of errors. There were 
two measures of degree of similarity of stimulus and response on the 
word level—the Weber Graphic Similarity Index and measures of error 
location within a word. Use of syntactic context was measured in three 
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ways; syntactic appropriateness of the error to the sentence up to 
the point at which the error occurred, position of error in the clause, 
and conformity of repetitions to phrase structxire rules. 
Measures ^ Word Level 

Two means of specifying location of error in a word were used. In 
both cases the error was noted according to the position or positions 
in the word in which it occurred—initial, medial, or final. Of course, 
more than one of these positions could be faulty in any given error. 
For the first measure, phonological equivalence of the three positions 
of both stimulus and response were evaluated. Initial position was 
defined as the first phoneme of a word; final position was the final 
phoneme. All phonemes other than intial and final were considered 
medial position. Note the following word pairs as examples: 

EliOjed wo^ £ggpofia?6 Position of error in words 

light /laity fight /fcxt/ initial ^ 

feel/f, 1/ fail/fel/ medial 

forge /forc/2;/ forget / i^^ct/ medial, final 

The authority for all word pronunciations was A Pronouncing Dictionary 
aL Amertoan English (1953) by Kenyon and Knott. Where regional alter- 
natives appear in this dictionary, the Midwestern pronunciation was 
chosen as the standard for the printed word. Errors were designated 
in the following manner: 

TTpe 1 Error— match in neither initial nor final position 
(dog-cat) 

Type 2 Error— match in initial position only (dog-day) 
Type 3 Error— match in final position only (dog-big) 
Type U Error— match in both initial and final position 
(dog-dig) 

Two-letter words, having only initial and final positions, were listed 
separately. Non-words were created phonetically by the experimenter 
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from the children's responses. It should be noted that in phonetic 
comparison, some errors involving the final -a are recorded as medial 
errors rather than as final errors, as one would expect on sight, for 
example: na^ /mueX/, mate /met/. Also, the same graphemes may be 
rated phonetically different. For example, even //V^f)/ and ever /t^dr/ 
(a Type 1 Error) are graphically, but not phonetically, alike in initial 
position* 

Substitution errors were divided into word groups by word length. 
AU errors on words tlttt contained less than throe phonemes— that 
is, words without a medial position, phonetically speaking— were omit- 
ted from this part of the analysis* The remaining stimulus words were 
distributed into two categories—short words (three or four phonemes 
In length) and long words (five or more phonemes)* Tke six most 
frequently occurring words in the language—a, the, and, io, of, and 
ia— were omitted from this analysis* In addition, long words were 
evaluated for similarity in the second letter and in the second letter 
from the end of stimulus and response. 

In addition, short words were classified as function words and con- 
tent words* There are two listings of function words in English known 
to this writer— those by Fries (1952) and Francis (1958)* The two 
lists are in close agreement, though the methods of presentation differ. 
Fries provides frames; words which fit into the slots in these frames 
are considered function words. Francis uses labels (prepositions, 
determiners, and the like), with lists of words for each category. 
The experimenter has chosen Fries 's listing as the guide in this stiidy. 
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largely because there are words that can be function words and content 
words under different conditions, making the word list approach seem 
inappropriate • In the sentences below, for example, have and there 
are function words in the first two sentences, but content words in 
sentences 3 and 4: 

1. There is more than one way to skin a cat. 

2. The police have arrested Joe's grandmother* 

3. There is my car. 

A^ £v and El have a canoe. 

Thus the word list approach seems less reliable. The frame format allows 
for the fact that the same word can be classified as a function word 
and as a content word, depending upon its context. 

The experimenter also did further phonological analysis on mis- 
matches in a special group of long words. In those long words in which 
stimulus-response matched in initial and final position, notation was 
made as to whether or not the second phoneme from the beginning and the 
second phoneme from the end matched. In the pair flight /f fcJit/ and 
flint /fljnt/f ^or example, the writer would note that the second 
phoneme—/ f / — is identical in the printed word and in the child's 
response, but that the second from the last phonemes differ — the 
diphthong /ixi/ ±n the printed stimulus and the /n / in the oral response. 

The Weber Index was applied to all substitutions in which there 
were graphic differences between the printed word and the erroneous 
response in order to determine degree of graphic similarity. Mean 
graphic similarity scores were computed for each child and for each 
proficiency group at all levels of error rate. 

The Graphic Similarity Index, described in Chapter I, is a recently 
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devised means of determining degree of graphic siniilarity between stim- 
ulus and response. Weber (1970b) gives it in the following formula: 

Table 5 

(Iraphic Similarity Index Formula 



'[ 



GS = 10 r (50F •>• 30V + 1,00) + 5T + 27B + 



18£ 



F = 



the number of adjacent letters in ^e sane order 
shared by P printed wor^ and R /responsgj 
the number of pairs of adjacent letters in reverse 
order shared by P and R 

the number of single letters shared by P and R 
average number of letters in P and R ^otal number 
of letters in P and R divided by ^ 
T = ratio of number of letters in the shorter word to 
the number of letters in the longer word 
1 if the first letter in the response is the same as 
the first letter in the printed word; otherwise B = 0 
1 if the last letter in the response is the same as 
the last letter in the printed word; otherwise E = 0 



V = 

C = 
A = 



B = 



E = 



A pair of words—for exaiiple, show~ snow~would be evaluated in the 
following way: 

GS = 10 50(1) + 10(-^) + 5^ij + 27(1) + 18(1) 

The GS for show-finow would be 700. The following are a few more examples 
of possible errors and the GS scores derived: 



shake/ shape 
and/also 
bring/birth 
rain/rained 



780 

UO 
683 



Numbers were assigned to each possible position within the word accord- 
ing to how powerful a cue each position is in word recognition. 

Separate scores were tallied for some of the special types of sub- 
stitutions—non-words and responses that violated syntactic context. 
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The first two special classes were analyzed separately in order to 
note whether children, when they gave such responses, were depending to 
a greater extent on the grapheme-phoneme relationship than usual. If 
this vas the casfl^ one woidd expect a higher graphic similarity score 
on these mismatches. Stiffix errors were separated for scoring to deter- 
mine their effect on mean graphic similarity scores. It was believed 
that, since suffix errors generally result in little alteration of the 
printed word, a preponderance of errors involving only suffixes might 
inflate the mean graphic similarity score of any child or gwup. 

Substitutions involving certain very common function words— the, 
of, ag^, a, and ifi— were omitted from graphic similarity analysis. 
According to the KuSera aT»d Francis (l967) frequency count^ of the most 
common words in the English langauge, these are ranked, in the order 
given, as the six most often used words. The dividing line for pur- 
poses of this study was made between jja and that , the latter being the 
seventh word in the list, because of the considerable gap in the fre- 
quencies of the two words as recorded by KuJJera and Francis; in occurred 
21,341 times in the corpus while that occurred 10,595 times. Incluaion 
of errors on these words might have unduly deflated the scores of those 
students who habitually substitute a for iJie, for example. Since these 
words are so common, it is assumed that even the poorest readers in this 
study would recognize them in print and that erroneous responses could 
A 

The Kucera-Francis list was chosen over the morp commonly used 
Lorge-Thomdike Tga<?ber«? Bgak of 30.000 Vordp (l9U) largely because 
of its recency. Other advantages of the Kflcera-Francis compilation, 
as well as weaknesses of the Lorge-Thomdilte list, are discussed in 
detail by Shapiro and Gordon (1971). i 



59 

be attributed to the influence of context. Thus thia sort of error was 
more appropriately treated in other sections of this study—In the tab- 
ulation of types of errors and in the comparison of rate of error on 
function words as compared with errors on content words. 
Measurep on the Syntactic Levej. 

Appropriateness of the error to the syntactic context in which it 
is located was noted. As was stated in Chapter I, in this study an error 
was considered grammatically appropriate if It fit syntactically into 
the sentence up to the point of error, regardless of whether or not 
stimulus and response were of the sane form class. Percentages of 
errors that violated syntax were tabulated for each child and then for 
each proficiency group on each passage and at the various levels of 
erros* rate. 

A differentiation was made between errors according to their loca- 
tions in phrases. Sentences in the reading materials were divided into 
phrases in accordance with consf. ;uent analysis, as described in detail 
in Chapter I. Some sentences that contained discontinuous constituents 
were omitted from this analysis. Only the first word of a constituent 
was considered in this analysis. Each unit was not, of course, of 
equal length in number of words, as has been true in verbal learning 
studies generally. But the fact that the phrases in the stimulus mate- 
rials vary in length and overlap should not nullify the tendency for 
readers to operate in terms of phrase structure rules. Schlesinger 
(1969), in studying the reader's use of constituent structure in de- 
coding, found that readers "chunk«d" material into units of vary- 
ing sizes-but that these units, regardless of size, tended 
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to correspond to phrase structure* In the present study, then, the fact 
that constituents are of varying length should not have changed the fact 
that readers decodo by phrases. It was expected that, in the oral read- 
ing situation, more errors would occur at the ueginning of phrases than 
elsewhere in the phrase — provided the reader was working with easy 
material* This measure was lindted to those passages in which the sub- 
ject made no more than five errors per hundred words. In most sentences 
of the stimulus materials, then, the initial word of each phrase—noun 
phrase, verb phrase, and prepositional phrase~was identified* The 
number of errors that occur at the beginning of these phrases and the 
number of errors that occur elsewhere in the phrases were tallied. The 
results were conq^red across the three groups of subjects. 

Furthermore, the position of all errors in the cluases in which 
they occurred was examined in all passages in which subjects make no more 
than five errors per hundred words. Clauses are, of course, composed 
of phrases. In their model of the reading process, Venezky and Calfee 
suggest that the reader operates by the •'largest manageable unit" that 
he can "chunk" efficiently, be it a clause, phrase, or only a single 
word* Thus it seems plausible that some subjects, presumably the 
more proficient readers, would read by sentences • The work of 
Schlesinger (1968) and Levin and Turner (l966) indicates that the 
better the reader, the longer is his eye-voice span* An examination 
of the ratio of niuaber of errors at the beginning of clatises and the 
number of errors else^ere in the clauses should indicate the extent 
to which good, average, and poor readers operate in terms of clauses* 
Since the "largest manageable imit" should oe longer for good readers. 
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food readers should make the most errors at the beginnings of clauses 
and the fewest errors at the end of clauses, for the beginning of a 
clause is the point at which contextual constraint is minimal. In this 
study, positions in clauses were determined by dividing the sentences 
into three sectioas according to the total number of words in the 
in the sentence. Every effort was made to make the sections as equal 
in number of words as possible so that in an entire story there was 
nearly always an equal number of words in each of the three positions 
within the sentence. Such linguistic units as phrases were not con- 
sidered in dividing these sentences, nor was there any concern for 
surface structure-deep structure differences. Clauses of less than 
three words were excluded from this analysis unless they were preceeded 
by, or followed ty, another clause in the same sentence. In that case, 
these two-word clauses were counted as part of the preceeding or fol- 
lowing clause in the same sentence. Sentences containing "discontinuous 
constituent8"~relative clauses or other interrupting elements—were 
simplj excluded from this analysis. Clauses having two verb phrases, 
both three words or more in length, were further separated for analysis 
between the two verb phrases. Note the following sentence, for example: 

The jUBq)ing fireworks salesman cursed the careless 
lampHghter and called for the fire brigade. 

This sentence consists of one clause with two verb phrases, cursed ... 

l aaptt e fater and saiJed. . .bjiiege. The second verb phrase describes an 

action separate from that of the first verb phrase and thus brings a new, 

though related, set of meanings into play. That is, while the context 

keeps "building up" from the beginning of the clause through the wo«i 

ISafiiifihJSX:, that line of meaning stops when the reader comes to the 
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second verb, called. Beginning with the verb called , a new line of 
contextual meaning comes into plaiy. In terms of the present study, it 
was assumed that the beginning of the verb phrase called ... brigade 
would attract more errors than would the end of that verb phrase—in 
the same sense that errors are more likely to occur at the beginning of 
a clause than at the end of it. Lengthy participial phrases were sep- 
arated from the rest of the clause for the same reason, which might 
be made clear in the following example: 

Noting the footprints on the ceiling, Cedric 
concluded that his weird relatives had called. 

Certainly the participial phrase Noting, .. ceiling is related to the 
rest of the sentence, but, again, two different actions are portrayed. 
It is suggested that context builds from noting through ceiling ; with 
Cfidric begins a new line of meaning, which builds through the rest of 
the sentence. Thus the writer deemed it necessary to further divide 
clauses containing two verb phrases and to treat participial phrases 
separately. 

The mean scores for location of error in the clause were compared 
at the 0.4. 9^ error rate to determine the extent to which readers of 
different levels of proficiency draw upon context under different dif- 
ficulty conditions. This measure is similar to one of Weber's (1970b) 
measures of first-graders' use of context. The tendency for errors to 
occur at the beginning of clauses can be observed only when the reader 
is working with relatively easy selections. At higher levels of reading 
difficulty the measure is confounded by vocabulary difficulty. Thus 
this aeasure was applied only to those passages in which the error rate 
was less than five per cent. 
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In Ctiapter I it was suggested that repeated sequences of words 
might also demonstrate chunking by phrases. That is, if readers 
actually do tend to operate in terms of phrases, they could be expected 
to go back to the beginning of a phrase when tney repeat two or more 
words. This measure was applied at all levels of proficiency. The 
number of repetitions that constitute regression to the beginning of a 
phrase was compared with the number of repetitions that do not. 

Repetitions involving discontinuoiis constituents were omitted from 
this analysis. Only those repetitions in which the reader could have 
regressed to words that were not at the beginning of phrases were con- 
sidered. In the following repetitions, for example, the reader, if he 
would have regressed, would have had no choice but to begin the repeated 
sequence with a phrase: 

Joe went to the circus. 
Joe is the beginning of the noun phrase; in fact, it is the noun phrase. 
In the same way, yent is the verb phrase, and to begins the prepositional 
phrase. To avoid biasing the results in the hypothesized direction, 
repetitions such as the one above were not tallied. Compare the above 
example with the repeated sequence in the following sentence: 

That girl in the swim suit left early. 
The regression ftom suit to would violate constituent structure in 
that the reader does not go back to the beginning of a phrase—the word 
in. Similarly, backtracking from suit to girl would violate constit- 
uent structure in that the reader would cross a phrase boundary, regres- 
sing to a word that was not at the beginning of a phrase. On the other 



64 



han«, a return trom suit to lii would b« a repetition compatlbla vlth 
eonstltuont straoture since in begins • preposltiwail phnse. Repe- 
tltltns ytkXch oross i^nses o«n be in eoafoiwlty vlth constituent 
straeture—pioTlded the reader reverts to the beglnnlr^ of a previous 
jihraae that la "higher up the tree" (See dlagzem on Page 30). 

In this chapter the mthods of testing the hypotheses have been 
described. A ling«i8tlc analysis ol oral reading errors vas the ntans 
used to test these hypotheses. Thirty third-grade chUdren, ehos«n 
and grouped on the basis ©f reading proficiency, served as subjects 
In the stxAy* isiach of the three proficiency groups «as composed of 
ten children, equally divided by sex. Analysis of the dat* mbu done 
by various aeasures of use of graphene-phonsne correspondences and of 
syntactic appropriateness of errors. 



Chapter III 
RESULTS AND DISCUSSION 



The six hypotheses stated in Chapter I follow: 

Hypothesis 1: The substitution errors of better 
readers show a greater tendency to match the 
printed word in both initial and final position 
(Type U Error) than do the substitution errors 
of the poorer readers, 

"yP°!*^?f^ 2: As reading material becomes more 
difficult, the substitution errors of all three 
proficiency groups show a greater graphic simi- 
larity to the printed word. 

Hypothesis y. The better the reader, the higher 
is the graphic similarity of hie errors to the 
printed stimuli at any given level of error rate. 

Hypothesis Ui Syntactic appropriateness of erroirs 
does not differentiate readers of different levels 
of reading proficiency^ 

Hypothesis 5: Tendency to read by phrases does not 
differentiate readers of different levels of read- 
ing proficiency. 

Hypothesis 6: Tendency to repeat word sequences 
^ phrases does not differentiate readers of dif- 
ferent levels of reading proficiency. 

Result ^ 

Hypothea^a 1 

Long word errors were in accord with the hypothesis, but short 
word errors were not. The patterns observed in short word errors were 
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unexpected. In order to more effectively present and explain these 
patterns, long word errors and short word errors are considered sepa- 
rately thrdughout this dlaeusslon of Hypetkesis 1, 

Within both long word and short word categories the number of 
ewops of eack ewor type w»m» tallied for tt» snbjMts In Mok group. 
Errors were classified according to the following categories: 

Type 1 Error—match in neither initial nor final 
position (dog-cat) 

^(do^d^7*^*°^ in initial position only 

^ 3-^rror-«iatch in final position only (dog-big) 
l^e li- Error-match in both initial and final 
positions (dog-dig) 

In addition, the examination of matching in the second phoneme from 
the beginning of a long word and the second phoneme from the end of a 
long word necessitated ihe addition of subgroups under Error Type 2 
and Error Type kt 

^in'^^r*!*"^ ^" ^* *»° phonemes 

^rJX P^°"^« *e end of the 

word (break-brought, pride -proud). 

Type VError-raatch in at least the first two 

The raw data for individual subjects and for the three proficiency groups 
are presented in Appendix B. Errors were examined at five levels of 
error rate: (1) 0^.^, (2) 5.0-9.9^, (3) 10-ll,.«^, (U) i5-19.9^, and 
(5) 205s and above. 

The heterogeneity G-test, or log likelihood ratio test (Sokal and 
Rohlf, 1969), was used to detennine *e extent of intergroup differences 
in proportions among the four error type patterns for short-word errors 
and long-word errors. The G-test is used with frequency data to deter- 
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mine if the differences in proportions Tjithin categories are signifi- 
cant. The fonnula for the G-test is as follows: 

a is the nmnber of categories involved in the comparison. The G-test 
is numerically sijnilar to the chi-square, with both tests having simi- 
lar distributions. When subgroups are involved, the G-test is computa- 
tionally more feasible, than chi-square. 

No significant differences in percentages among the error lypes "~ 
were found between the five rates in either short words or long words. 
So perforaiances under all five error rates were combined within the 
long word and short word groups. The percentage of long word errors 
and short word errors are given in Table 6 while Tables 7, 8 and 9 show 
the interjroup differences in error type^ A test of analysis of 

TABLE 6 

Percentages of Long- and Short- Word Errors 

^£^l*ney Orsmps Short-word Errors Long-word Errors Total 

Good Readers 19.3^ 80.?^ 100.0^ 

Average Readers 2l;.3^ 76.7^ lOo.o^ 

Poor Readers 26.0^ 71^.0^ lOo.o^ 



variance revealed no significant differences between proficiency 
groups. 
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Data on long word errors support the hypothesis. A percentage 
was computed of each type of error to the total number of errors in 
each proficiency group. Table 7 shows the percentage of each error 
type of long word errors thot \70Te nade in each p3x>f iclency group. 

TABLE 7 

Percentages of Error Types — Lor^ Words 



Proficiency 
Groups 


• Type 1 


Error Types 
Type 2 3 


Type A 


Good Readers 




32.5^ 


9.556 


53, A% 


Average Readers 


7.7% 


37.2$ 


10.9i6 




Poor Readers 


8.5^ 


39.556 


9.7% 


42.356 



Signlficanceg 

Good-Average G«11.2, p<.001 NS NS 3 7 txr 01 

Good-Poor G-13.8, p<.001 NS NS Q^loU] v<]oi 

Average-Poor ' hs . NS NS ns 

The raw data is contained in Table 21 in Appendix B« The percentage of 
error Igrpes in' each group was compared by the G-test, as described above* 
Statistical differences between the combinations of the grot^^«*^*ottnd 
at the bottom of the table*^ Obeervationa of long word errorii support 
the hypothesis in error lypes 1 and k^ For Type 1 Error the dif- 
ference is significant between good and average readers (G«llt2, p<.00l) 
and between good and poor readers (G-13.8, p<;001). The difference 
between average and poor readers was not significant • For Type k Error 
the difference is significant between good and average readers (G»8.7, 
p<S01) and between good and poor readers (G«10«8, p<iCi). The dif* 
ference between average readers and poor readers did not reach signifi- 
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cance in Type U errors. There were no sicnifJcant diliorencos hetweon 
the proficiency groupf? Jor -jypo 2 errors and T^pe 3 errors, it 
would indeed seem that the better the reader, the more attention he 
is likely to give to the final portion of long words. But the fact 
that the differences between average and poor readers were not signif- 
icant would seem to indic.te that the data demonstrates not so much a 
weakness of poor readers as a "strength" that distinguishes the good 
readers. 

A rank ordering of error types by each subject within each group 
was done as another means of considering the relative strength of cue 
positions within words by groups. As can be seen by examining the raw 
data by subject (Appendix B, Table 2t ), the most frequently made error 
type for all of the good readers was the Type U Error. The Type U 
Error was the most common for six of the average readers; one average 
reader made an equal number of Type 2 and Type U errors. Five of the 
poor readers made more Type U errors than any other type. This, too, 
would seem to indicate a greater tendency among the good readers to 
attend more carefully to both beginning and end of long words. 

Stimulus and response pa.irs of long words were also scrutinized for 
matching of ini^" I two phonemes and final two phonemes. This was done 
in order to determine the extent to which readers of the three groups 
attend to the interiors of words. The percentages of each type of error- 
Type 2' and Type ^'-of the total number of long word errors is summar- 
ized for each proficiency group in Table 8, with significant dif- 
ferences indicated. The raw data is presented in Appendix B, Table 22. 
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TABLE 8 

Percentages of Slrror Types 2» and h* 
to Total Long V/ord iJrrors 



Proficiency Groups 


Type 2« 


Type A' 


Good Readers 


38.6?5 


16.3% 


Averace Readers 




10, A% 


Poor Readers 


?UJJ> ■ 


7,6% 


Significances 






Good -Average 

Good-Poor 

Average-Poor 


NS 
KS 
NS 


G~lf),Z^ p<.001 
Gs'i4.i>, p<.0001 

G= 5.5, p-r.05 



The percentage of Type 2» errors to the total number of long word 
errors does not differ significantly between the three groups • The 
percentage of Type U' errors to the total number of long ivord errors 
is significant between good anf3 average readers fG»16«2, p<:c001), 
between good and poor readers (G«3U»2, p<V0001), and between average 
and poor readers (G-5«5« p<r»05>)» These results seem to provide 
further support for i;he hypothesis that good readers attend more care- 
ifullv to th** pnHlnirr of vjo>*Hs tbnn f^\r(*r^cr(* and noov r^sdern^ The re*. 

th«lr processing ot the Internal letters located n<*ar the endft of 
words. 

Differences between average and poor readers on long vjords were 
not as great as one might expect, ::iven Bennett^s (19U2) observations* 
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Several factors might account for this. First, Bennett's subjects, 
whom she described as "non-road ers", may have been even poorer readers 
than those who participated in the present study. Secondly, it is 
mplied that her subjects were taught reading in a program that empha- 
sized teaching words as wholes. In a program in >7hich learning ;;hole 
irords was emphasized rather than acquiring phonics skills, one might 
expect less transfer of reading skills to strange woixJs— and hence a 
larger number of gross errors. Perhaps a strong phonics program is 
especially helpful for children with reading difficulties— at least 
with the decoding aspect of the reading process. Certainly a study 
sLuilar in design to this one but with method of teaching reading as a 
variable might yield interesting infomation on this question. 

Observations of errors on short wrds did not follow the overall 
tendency. In fact, the tendency for short word errors was the opposite 
of that of long word errors. The percentages of error types on short 
words between the proficiency groups is summarized in Table 9 5 the raw 
data is contained in Table 23 of Appendia B. Average and poor readers 
were more inclined to make errors indicating close attention to the 
graphic displaj' while the good readers made a smaller percentage of 
graphically appropriate errors. The G-test indicated some significant 
differences between groups, but not in accord with the hypothesis. 
The good readers made significantly more Type 1 errors than did average 
readers (G=17.5, p<.001) and poor readers (G=25.3, p<;001). Under 
Type h errors, the good readers made significantly fewer errors than 
average readers (G=13.$, p^iOOl) and poor readers (G-28.5, p<.001). 
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The difference between average and poor readers was also significani 

(G-U.7, p<:.05). 

TABLE 9 

Percentages of Error Types— Short V/ords 



Protlelenoy ^ 
Group* Type 1 


Type 2 "Type 3 


Type U 


Good Readers 38,5^ 


29.3^ 


20.2^ 


22.0% 


Average Readers 20,6^ 


38.9^ 


16 .25? 


2h.3% 


Poor Readers 16,75? 


3U.2fo 


26.7% 


32.8% 


Significances 








Good -Average G»17.5, p<:.001 
Good-Poor G«25.3, p-<-001 
Av©rag«-Poor NS 


NS 
NS 
KS 


HS 
NS 
NS 


G=t3.5, P<C.C1 
G=28.5, p<.001 
G= U.7, P<.05 



Tiro possible explanations for the difference in short word errors 
and long word errors came to mind. First, it seemed that a difference 
in the percentage of function words atx3 content words might account 
for this observation. Function words— particularly short function 
words— are generally very high frequency words (KuJfera and Francis, 
1967), and, because the reader encounters those words so frequently, 
he is more likely to learn them as wholes a«3 treat them as sight 
words. The nature of errors on short words might, then, be attributed 
to a difference in size of sight vocabulary. That is, good readers . 
would seem more likely to deal with function words without analyzing 
them while poor readers might have to analyze even these very cominon 
structures. Secondly, it was thought that readers might attack short 
ftinction words differently from the way in which they attack short 
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content words. A difference in the ratios of short function words 
and short content wrds might account for the discrepancy in pro- 
portions of error types between short words and long words. 

Short word errors were broken down into tiro groups—short l^jnction 
word errors and short content word errors. As Table 10 indicates, there 
were differences in the proportions between the proficiency groups; the 
better the reader, the more likely he was to err on function words. 
While the good readers made a little over one-half of their errors on 

TABLE TO 

Percentage of Function VJord Errors and 
Content Word Errors — Short Words 



Proficiency % Function % Content Total 

"«>*PS Word Errors VJord Errors 

Good Readers 1^.^.5^ ^^00 0^ 

Average Readers 1^2.0^ 58.1^ 100.(^ 

!°!!.!!^!!^ 31.6^ 68.U^ lOO.C^ 

function words, the poor readers m-de less than one-third of their 
errors on function iwrds. So it seemed that the different pwportions 
of function word and content word errors might account for differences 
in error type— if, in fact, word frequency and function is a factor in 
word attack. 

Scrutlniaing short word errors by error type revealed that sub- 
jects apparently do approach content words differently from function 
words, as the data in Table 11 seem to indicate. ^^i3e over one-third 
of the errors on short content words are T^pe U errors, an insignificant 
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number of Type k errors occurred on function words. Conversely, 
readers were prone to make more Type 1 errors on function wonis than 

TABIB 11 

Percentage of Error l^pes on Short Word Errors: 
Rinction Words—Content Words 



Type 1 Type 2 Type 3 Type h 

J\jnction Words 37.9^ 3^.1^^ 26.1^ 2 6-^ 

Content Words lL.k% 36.U% yly^ 37.8% 



on content words. The ways in which subjects processed function words 
and content words is markedly different, indicating the importance 
of word frequency. it would seem that on function words readers 
give little attention to the graphic displ^, attending more to meaning 
and syntax than to the featn.res of the word. Less frequent content 
words, however, despite their short length, need to be processed with 
somewhat greater care-^rfiaps because they are less likely to have 
been committed to memory. 

A breakdown of short function word error types by reading pro- 
ficiency group showed few differences between the groups in this 
regard. The good readers tended to make more errors in which there 
was no graphic match in initial or final position (T:,'pe 1 Error). None 
of the three proficiency groups made a sizable number of Type h 
errors-an apparent indication that subjects in none of the three pro- 
ficiency groups were inclined to attend careful3^ to the graphic 
display when dealing with function words. Ihe raw data for error 
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TABLE 12 
Percentage of Error Types on 
Short Function Words 



Proflelvnex Gzonps Type 1 Type 2 Type 3 Type U 

Good Readers hh,9j(> 31.1^ 22.4% 1,6% 

Average Readers 35.1? 3h.9% 26.9% 3.2;S 

Poor Readers 33.7^ 37.3^ 30,0% 2,9% 

types on function words is given in Appendix B, Table 24.. 

There is a marked difference in the percentage of error types on 
diort content words and on *ort function words, as can be noted in 
Table 13, The better readers registered more Type 1 errors and fewer 

TABLE 13 
Percentage of Error Types on 
iihort Content Vfords 



troftetwaoj Croupe Type 1 Type 2 Type 3 Type h 



Good Readers 15,0;^ 36.7^ 17. 0^5 31,33; 

Average Readers ll.li,^ 39.35S 11.1^ 36.2?; 

Poor Readers 7,B% 33,1% 13,155 kSM 

Type h errors than did the poorer readers. This trend between th? pro- 
ficiency groups is obviously the opposite of the trend observed with 
long fiords. 

This reversal can probably be accounted for by the explpnation 
s\iggested with short function word errors; the good reader was inclined 
to substitute short content words on the basis of meaning or syntactic 
appropriateness while the poor reader might have analyzed even shoit word 
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with considerable care# In fact, a conparison of short content«*word 
errors and long word errors revealed thi^t length of word ka4 reXt* 
tiveiy little effect on the reading strategy oi tke poor reader^ 
For example, the Type k Error~an indication of careful attention to 
the graphic features of the word—occurs in hSmQ% of the short content 
word errors and in h2.6% of the long word errors made by the poor 
readers • Vfhile one might be tempted to conclude from this finding 
that poor readers are able to attack short words with relative ease 
and accuracy, two points should be kept in mind. First, as was noted 
In liable 10, poor readers laade proportionately more function woitl errors 
tha content word errors. Rirthermore, Type k short content word errors 
coB5)rise only a small proportion~12.853~of the short word errors made 
by good readers while this type of error was made in 32.7/5 of the short 
word errors made by the poor readers. This could be indicative of a 
deficiency pattern in the poor readers— a weakness in processing the 
"interiors" of words. Since most of the short content words that drew 
errors in this study were of the consonant-vowel-consonant (c-v-c) 
structure, this preponderance of lype k errors might be an indication 
that poor readers experience greater difficulty in processing vowels 
than do good readers. In fact, more errors involving vowels were made 
on short words by poor readers (7k^3%) than by good readers (56.7?). 
Thus the position of the mismatch in a word is likely inf3.uenced by 
factors other than word position— the type of sounds invo. ved, for 
example. 

But the problem of dealing with -che middles of words should not 
be considered the result only of poor decoding skills. Rather, it 
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may be the result of the poor reader* s failure to respond adequately 
to all of the reading cues# Dr# Robin Chapman suggested that the f-ood 
reader in this study, responding more fully to ssmtactic and semantic 
cues, might more easily narrow the choice of response to the right 
wrd on the basis of only the first and last letters of a word* For 
example, when a child looks at a trigram that begins with c and ends 
with t, sentence structure, meaning, and graphic cues-^in this case, 
the letters £ and t~delimit the number of possible choices (cat, 
cot, cut ) to the appropriate one. Thus a reader who responds effec- 
tively to the different cues would be less likely to make a Type h 
error on short words#^ Perhaps the poor reader's apparent preoccu- 
pation with the graphemes limits his ability to respond to the other 
cues* 

The observations summarized in this chapter might seem to con- 
flict somewliat with the findings of Venezky, Chapman, and Calfee (1970), 
summarized in Chapter I. In the present study the tendency for readers 
to make more graphical]^ appropriate responses-terrors in which both 
initial and final positions match (Type h Srror)~differed hj pro- 
ficiency group according to word length* On longer words, the better 
the reader, the more likely he was to make Tj'pe k errors. But errors 
made on short content words showed the opposite tendency across pro- 
ficiency groups 5 the responses of the poor readers were more likely to 
match the stimulus word in the final position than were the errors of 

Personal communication, Dr# Robin Chapman, Assistant Professor 
of Communicative Disorders, University of VJisconsin* 
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good readers* Venezky, Chapman, and Calfee found at the lower grade 
levels that subjects in the upper quartile in reading proficiency 
were less likely to make errors in the final position of trigrams 
than were poor readers* This apparent conflict can likely be attrib- 
uted to the fact that synthetic words in isolation were used as stim- 
uli in the earlier study while real English words in context consti- 
tuted the reading materials in this study* The word frequency fac- 

1 

tor— found to be significant in word v attack strategy—can hardly be 
dealt with in a study in which synthetic words are used* It is 
probable that the subjects were familiar with laost of the short 
content woixls in this study* These readers would not be familiar 
with the short synthetic words; hence th^ would likely approach 
these words in much the same way as they would approach strange 
English words, tending to scrutinize the graphic display* Also, as 
discussed above, the character of the sound involved, as well as the 
position of that sound, is a factor in word attack in this study* 

Thus Hypothesis 1 is accepted, but with some qualification* V/hile 
the hypothesis is supported in the analysis of errors on long words- 
words of five or more letters— the observations on short word errors 
seem to contradict the hypothesis* These differences have raised 
other points about the reading process and about the deficiencies of 
poor readers* Readers of all levels of ability displayed curiously dif- 
ferent bel. viors in responding to function words and content words* Of 
especial Interest is the inclination of the poor readers to make more 
graphically accurate mismatches on short content words; this should 
probably be taken as an indication of deficits in word analysis. 
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sight vocabulary, and response to all of the cues involved in effective 
reading. The division of wrds into function words and content words 
might have been too gross a distinction for the types of analyses that 
x*ere made. A hierarchy of divisions based on wcrd frequency might be 
used more profitably in future research. 
Hypotheses 2 and ^ 

Hypothesis 2: As reading material becomes more difficult the 
substitution errors of all three proficiency groups show'a 
greater graphic similarity to the printed word. 

Hypothesis 3: The better the reader, "the higher is the gra- 
phic sinularity of his errors to the printed stimuli at any 
given level of error rate. ' 

Hypotheses 2 and 3 are treated together because the same statis- 
tical procedure was used in treating both» 

Mean graphic similarity scores were computed for each subject. 
Hie data at the fifth rate was omitted from analysis because of the 
large number of approximations that would have been needed; many of 
the good readers -did not place at this rate. For each of the other 

TABLE -iA 
Mean Graphic Similarii,-y Scores 



i^ficiency 
Groups 


Rate 1 


Error Httos . 
Rate 2 Rate 3 




Good Readers 
Average Readers 
Poor Readers 


539.3 
536.1 

ii28.5 


620.7 
557.1 
568.2 


637.5 
600.7 

580.8 


629.0 
600.2 
589.8 



four error rates a mean GS score vias computed for each proficiency 
group. The mean scores for each group are found in Table U. A two- 
way test of analysis of varicuice (Winer, 1962) %ras perfomed with 
repeated .aeasures; this is sunmarized in Table 15. 
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As is indicated in Table 15, the effect of error rate, pertinent 
to Hypothesis 2, is significant (p<.05). As reading material becomes 

TABLE 15. 

°^ ^"^^^^^ ^^'"^ °" Mean Graphic Similarity Scores 



Source 



df 



Betwoen Subjects: 

P^f loUnej Group 2 

Subjects within Groups 27 

Within Subjects; 

Error Rates . ^ 

ETO)r Rate by Proficiency Group 6 
Error Rate by Subjects 

within Groups Qi 



26,91^2.861 
36,05U.915 



69,186.732 
53,li8U.321 

20,863,712 



F p 
.7li7 NS 



3.316 .0? 
2.56ii .05 



more difficult, mean graphic similarity scores increase.~a sign that 
r.»d.w Of lU proficiency ,froup. .ttended Kore carefully to the 
graphic displ^ as they .ncount.^d .ore .iff^t 
data support Hypothesis 2. 

The reader proficiency variable (Hypothesis 3) failed to 
register statistical significance, although the results run in the 
hypothesized direction. i)l„e,.nces by ^nder p«,f xci.ncy ..re not 
significant. It can also be noted in Table 15 tha. the interaction 
batween error rate and reader proficiency t^s significant (p<.05). 
individual tests made at each error rate revealed significance at none 
of the error rates between the proficiency groups. 

Vfliila the results for Hypothesis 3 were not expected, these findings 
are not surprising in view of the observations of the data for Hypothu- 
sis 1. Under Hypothesis 1 it was found that word length and word ^^.nc. 
tion have a considerable effect .-pon decoding behavior, 'ieber (1970b) 
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did not provide for these factors in her Index. An.y meaningful use 
of the index at the third grade level would seem to demand a revision 
of the Index to account for these factors. Too, if it is true that 
as children mature they tend tox^d responses more consonant with the 
syntax and the meaning; of the passa^^e than with the graphic display, 
this would presumably be reflected in the GS score. 
Hypothesis h 

Hypothesis b Syntactic appropriateness of errors 
does not differentiate readers of different levels 
of reading pr-oficie jy. 

The proportions of each type of error were compared for each 
proficiency group at each of the five error rates. A two-way analysis 
of variance test was done to determine the degree of inter-group dif- 
ferences in regard to grannnatical appropriateness of errors. No 
significant differences were found beti-reen the groups in proportions 
of non-word responses or of words ^.hat violated syntactic context, 
either between proficiency groups or between error rates. But there 
wPre „ot«bie iill.r.nc«s b*fcww„ the prof l.lency g«,ups by error 
rate both for errors that were grammatically inappropriate and for 
non-word responses. The sum of the proportions over error rates for 
each type of error is .iven in Table 16; the raw data, listing numbers 
of errors of each type at all levels of error rate, is found in 
Appendix D, Table 25. The analysis of variance is summarized in 
Table 17. 

IVhile differences between groups do not reach statistical signifi. 
cance, there was a tendency for poor readers to make more contextually 
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TABLE 16 
Proportions of Grainmatically 
Inappropriate and Non-V/ord Errors 

Proficiency Contextual Errors Non-word Errors 

Groups to Total Substitutions to Total Subs. 



Total 



Good Readers 1.0li3 2.509 3.552 
Average Readers .925 1.86O 2*785 
Poor Readers 1.127 I.333 aiitSO 
3.095 5.702 8.797 

inappropriate errors and for good readers to make more non-irord errors. 
IJhether the greater number of ungranmatical errors among the poor 

TABLE 17 

Overall Analysis of Variance Based on Proportions 
of Grammatically Inappropriate and Non-Word Errors 



Source 


df 


MS 


F 


P 


Context Errors 










Ability 


2 


1585.866 


2.621 


NS 


Rate 


h 


17it0.566 


2.876 


P<:.io 


2rror 


8 


605.177 




Total 


Ik 






!Jon-word Errors 










Ability 


2 


2257.266 


0.879 


KS 


Rate 


it 


9099.it96 


3.5it5 


P<.10 


Error 


8 


2566.851 




Total 


111 








Total 










Ability 


2 


29012,561 


0.6it7 


NS 


Rate 


it 


99732.690 


2.225 


p<.10 


Error 


8 


ltli832.808 




Total 


lit 
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readers can be taken as a sign that the poor readers have a greater 
tendency toward ungrammatical responses is doubtful when one notes 
that the better readers are prone to give non-word responses. This 
observation obscures the issue of graimmitical appropriateness. While 
one would probably not defend a non-word as granmiatically appropriate, 
there is no assurance that the child is unaware of grammatical con- 
straints when he makes non-word errors. Some subjects, in fact, 
created non-words with suffixes that made the responses seem to "fit" 
the context—for example, the third-person singular -s on non-words 
in the verb position. The problem of non-words also obscures the 
relationship between response to the graphic display and response 
to syntactic context as a function of reading difficulty. An inverse 
relationship between these two variables was suggested in Chapter I: 
as it became necessary to give increased attention to processing 
grophenes, it seems that the reader's sense of grammatical context 
would decrease, resulting in a larger number of ungrammatical errors 
at the higher levels of error rate. How many of the non-word errors 
were made with awareness of grammatical constraints cannot be deter- 
mined. 

The large proportion of non-word responses made by good readers 
seems to indicate greater reliance on grapheme-phoneme correspondences. 
When he was confronted with a difficult word, the good reader in this 
stvidy apparently preferred to --eate a graphically and phonetically 
appropriate response, disregarding word jvianlug and syntactic context. 
The poor reader, on the other hand, exhibited d greater tendency to 
respond with a legitimate word. It is possible that these legitimate 
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words might have been appropriate to the meaning of the word missed 
or to the passage as a whole— a problem beyond the scope of this 
stxady. 

Hypothesis ^ 

Hypothesis 5: Tendency to read by phrases does not 
differentiate readers of different levels of read- 
ing proficiency. 

Before actually testing the hypothesis, it was decided that a 
fltudy of {Subjects » tendendevS to naKe errors at the beginning of 
phrases was necessary. This type of analysis was considered an 
appropriate procedure for determining awareness of grammatical struc- 
ture. While Johnson (e.g., 1965, 1968) convincingly demonstrated in 
a paired-associate experiment that his university subjects tended to 
read by phrases, the writer was hesitant to generalize these results 
to third-grade youngsters in an oral reading error study. So a bi- 
nomial expantion test was done to determine the extent to which chil- 
dren also read by phrases. Errors in all passages at the 0-4.. 9^ 
error rate were tallied in a dichotomous fashion— errors located at 
the beginning of phrases and errors located elsewhere in the phrases. 
The raw data for each subject are contained in Appendix D, Table 26. 
The tendency for errors to occxir at the beginning of phrases was sig- 
nificant (Z=5.83, p<.00l). Thus it was concluded that third-grade 
children, at least those in the population used in this study, do 
teni to read by phrases and that study of transitional error proba- 
bilities is an appropriate method for assessing children's use of 
phrnse structure. 

In testing the hypothesis, a chi-square test was used to find 
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differences between proficiency groups in tendency to read by phrases, 
as indicated by the location of errors in phrases in low error rate 
passages. Tendency for errors to occur at the beginning of the phrase 
and elsewhere in the phrase are suimnarized in Table 18 . The data 

TABLE 18 
Location of Errors in Phrases 



Location 
oi Errors 


Proficiency Groups 

Good Average Poor 


Total 


Errors at beginning 


239 


108 


68 


415 


Errors not at 
beginning 


164 


53 


46 


263 


Totals 


403 


161 


114 


678 



failed to reject the null hypothesis (x2=3.045, df=2), substantiating 
the prediction that reading proficiency is not a factor in awareness 
of phrase structure and in reading by phrases. The data of only five' 
subjects in the groups of thirty (See Appendix D.)— three of the good 
readers, one of the average readers, and two of the poor readers- 
failed to conform to this expectation. It seems likely that the 
apparent failure of the l.'ve non-conforming readers to make use of 
phrases structure stems from factors unrelated to reading proficiency. 

Interphrase associations might account for the instances in 
which subjects do not seem to be "cuing in" to phrase structure. 
From his study of the effect of association between phrases, Rosen- 
berg (1968) concluded that, while phrases are apparently the means 
for grouping in materials with low interphrase association, the read- 
ing unit may transcend the phrase in high association pasnages. lb 
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test this hypothesis, Rosenberg designed a sentence-learning task, 
using words with high association in the same sentence, e.g., the old 
l^ing ruled wisely . Sentences proclaiming that kings rule, dogs bark, 
authors write, and surgeons operate woxild siurely httve a high subject- 
verb association; the action described in the verb is the action as- 
sociated with the no\in. These high semantic associations apparently 
resxilted in a low probability of transitional errors occui'ring between 
noun phrase and verb phrase. Schlesinger (1968) also noted that high 
somantic associations are generally stonger than the effect of syn- 
tactic divisions.^ One might, of coiu^se, argue that such high- 
association utterances do not constitute meaningful communication or 
that they are not typicfi.l of English sentences generally. Yet these 
findings might account for the tendency of some readers not to read 
by phrases, particularly in ^:>assages in which association happens to 
be strops* 

Error position within the clause in passages at the 0-4.9^- error 
rate was also studied, though no hypotheses were made relevant to it. 
The likelihood that there would be a tendency toward more errors at 
the beginning of a clause, fewer in the middle, and yet fewer at the 

6 

Johnson (1966) also tested for the effect of interphrase associ- 
ation and, contrary to Rosenberg's findings, observed that the syntac- 
tic effect was stronger than the effect of semantic association — even 
in sentences in which semantic association was strong. This contra- 
diction is probably best explained by the different methods used for 
establishing word associations. While Rosenberg used "natural" 
associations that the reader would presumably have formed on his own 
over the years, Johnson attempted to create such associations through 
repeated presentations of word pcirs. 
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end was suggested by the reeults of Weber first-grade study (l97Cb). 
While the observations in this regard in the present study were not 
oltir-outf thar© vas a tendency In the predicted direction^ as the 
data in Table 19 seem to indicate. For each proficiency group the 
largest percentage of errors occurred In the first third of the 
elaaso while the final third of the clause In each i^roup contained 

TABLE 19 
Percentage of Errors 
by Third of Clause 



Proficiency Third of Clause 

Gxoups 



Good Readers ^^3^5 3^^^^^ 26.8^ 

Average Readers ^^^^ 27,6^ 30.0^ 

Poor Readers ^^9^ 24.8^ 33.3^ 



the smallest percentage of errors. The tendency ^?as strongest among 
the good readfers. But only the good readers exhibited the progres- 
sively decreasing number of errors through all three divisions of the 
sentence — the behavior one would expect if, in fact, reading does 

proceed xn toms of clauses. The data for fill subjects are found xn 

Appendix Table 27^, 

The observations of greater frequency of errors at the beginning 
of clauses than in other locatiomi of the clauses woald seem to indi- 
cate that reading sometimes is done in terms of clauses—at least in 
some readers. The fact that the tendency is stronger among the good 
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readers would seem to suggest that it is the better reader who tran- 
scends the phrase in his reading; it woiJd seera that the better the 
reader, the larger would be the sequences of words by which he reads^ 
The probability that readers read by units of varying size is in 
accord with the model of the reading process proposed by Venezky 
and Calfee (1970) and with the research of Levin and Turner (1966) • 
In both studies it is suggested that the phrase is generally the basic 
linguistic segment of reading but that length of phrase differs 
according to reader proficiency and difficulty of the reading material • 
But the problem of segments by which children read must be tested in 
more highly controlled studies; clause length and clause structure 
should be controlled* 
Hypothesis 6 

Hypothesis 6: Tendency to repeat word sequences 
by phrases does not ' Iff erentiate readers of dif- 
ferent levels of reading proficiency* 

The assimiption underlying Hypothesis 6— that repetition of 

sequences of words conform to phrase structure grammar — was tested 

for all subjects as a group by means of a binomial expanison test. 

All repetitions of two or more words at all levels of difficulty 

were included except for repetitions that would unfairly bias the 

results in favor of the hypothesis (See Chapter II, pp» 63-64.) • The 

data for this measure is f oiind in Table 20 ♦ The test indicated 

that tendency for repetitions to conform to phrases was significant 

(Z=13»3f p<C»001), showing that examination of repetitions, like 

examination of error position: in a phrase, is an appropriate means 



of assessing subjects' use of phra..e structure in reading. The raw 
data are given in nppendij: D, Table 28 . 

TABLE 20 
Goaf ormity of Multi-Word 
Repetitions to Phrase Structure Grammar 




I^PM Of Repvtltlew 



Total 



Ho, Conforming Repetitions 
No, Non-conforming Repetitions 
Total 



138 


10/, 


69 


311 




AS 


25 


117 


18A 


150 


9A 


428 



Comparisons between proficiency groups regarding conformity of 
titions to phrase structure were made by means of a chi-square test, 
for which the data is contained in Table 20, The data supported the 
nun hypothesis df=:2) that reader proficiency is «,t a 

variable in tendency to repeat words by phrases-further evidence, 
it would seem, that readers of all levels of proficiency observed in 
this study were well aware of phrase structure in their reading. 

The results of analyses of data pertinent to hypotheses 5 and 6, 
both of which claim equal awareness of phrase structure across abil- 
ity groups, seem to be supported by the data in Hypothesis 1 (See pp. 
73-75.), There it was noted that the subjects of all three proficienr 
groups made slmUar types of errors on short function words; these 
errors were markedly different from errors made on content words of 
the same length. This observation was taken as an indication that a 
all subjects regard structure words differently from content words- 
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a prerequisite, presiuaably, for aimreness of phrase structure and 
sentence structure. 

SUMMARY 

In this chapter the results of the tests of the six hypotheses 
have been reported and discussed. Hypothesis 1, pertaining to loca- 
tion of error within a word, was accepted with qualification; while 
the tendency for long words was statistically significant in the 
hypothesized direction, an opposite tendency was seen in short 
word errors. HypotLesis 2, which predicted increasing graphic simi- 
larity of erroneoua responses to their stiniuli as reading difficulty 
increased, was also accepted. But Hypothesis 3, pertaining to graphic 
similarity between proficiency groups with error rate held constant, 
was rejected; while there were tendencies in the hypothesized direc- 
tion, the differences were, not significant. The three mull hypotheses 
addressed to si^bjects' use of syntactic constraints were accepted. 
There were no -significant differences between proficiency groups in 
tendency for orrors to be grammatically appropriate, nor did measures 
of repetitions to phrase structure grammar show any differences 
between groups in awareness of, and response to, sentence structure. 

Some implications of these results for teaching and for research 
are suggested in the following chapter. 
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Chapter IV 
LIMITATIONS, AND IMPLICATIOIS 
Summary 

Problem 

The study vas designed to find differences in the rsadlng strtit- 
egies of good, average, and poor readers through an analysis of sub- 
stitution errors made in oral reading. Specifically, the extent to 
which good, average, and poor readers depend upon the two main types 
of reading cues— the graphic features of the word and the context 
in which the word appears—was examined. Substitution errors were 
the center of focus since they would seem to yield the greatest 
amount of insight iiito reading strategy. 

Generally speeVing, there are two explanations, not necessarily 
mutually exclusive, for differences in performance between readers 
of different levels of reading proficiency. One view is that there is 
a qualitative, as well as a quantitative, difference in the errors 
of different types of readers. If this is true, there should be a 
weakness, or perhaps a syndrome of weaknesses, that characterize the 
oral reading errors of poor readers—or certain atrengths found in the 
errors of good readers. On the other hand, Malmquist, in examining 
the errors of readers of different levels of proficiency, found no 
difference in quality of errors; good, average, and poor readers in 
his study made about the same proportion of substitutions, omissions, 
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additions, and reversals. The difference, he concluded, is a quanti- 
tative cnc: the better the reader, tiie smaller the number of errors 
made. Malnqtdst did nott hoHevar* examine enors for degrees of 

appropriateness of erroneous response to the printed word. The writer 
believed that, by using some linguistic measures of graphic-phonetic 
and syntactic resemblance of stimulus and response, it might be pos- 
sible to find qualitative, as well as quantitative, differences between 
the errors of readers of different levels of reading proficiency. 
Subjects 

The study was done at third-grade level, with thirty children 
assigned in equal numbers by sex to three groups according to reading 
proficiency. Criteria for placement in proficiency groups were read- 
ing achievement test performance and teacher evaluation of each child ^s 
reading proficiency. 
Procedures 

The oral reading errors of good, average, and poor readers were 
examined for graphic-phonetic and syntactic resemblance to the printed 
words. In order to hold error quantity differences between groups 
constant, reading materials were chosen at different levels of vocabu- 
lary and syntactic difficulty so that all subjects could be compared 
at the same levels of error rate. These mattxials were chosen on 
the basis of publishers^ ratings, evaluation by readability formulas, 
and the results of a pilot study. In a series of fifteen-minute tasks, 
each subject began reading first-grade level mnterials and continued 
through increasingly difficult readings to the point at which he 
made over twenty errors for every hundred words he read. Thus word 



difficulty cc«ld be examined across aad within proficiency groups 
with the effect of error rate held constant. 

Two measures were used to determine subjects' dependence on 
grapheme-phoneme relationships. An examination of stimulus and 
response was made for location of error within the word. Every sub- 
stitution error was graded according to the location of the error in ' 
the word In vteLck It ocoupredl initial ^neme» middle phoneme (s), 
and final phoneme. Words on wldch substitutions were made were 
classified by length of word. Words of five or more phonemes W3re 
considered long words. Short words were those words that contained 
at least three letters and three or four phonemes. Words having 
less than three phonemes were omitted from this part of the analysis. 
Short words were subgrouped into function words and content words 
in addition to being examined for match in the first two letters and 
the last two letters. The Graphic Similarity Index developed by 
Weber takes into account the number of letters that match in stimulus 
and response as well as similarity of word length. Values are assigned 
by the formula to the various positions within the word where there 
is a mi-tch. These numerical values are intended to parallel the 
relative importance of the different positions within the word as 
cues for word recognition. 

Two measures were used to assess subjects' awaremss of syntax. 
The first of these was an evaluation of the appropriateness -^f substitu- 
tion errors to the sentences in which they occurred. If the substitu- 
tion fit the sentence grammatically, it was inferred that f-.e subject 
was sensitive to sentence structure. An error was considered gram- 
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matically appropriate if it "fit*^ the sentence from beginning to 
point of error. Another means of determining use of sentence structure 
was an analysis of the position of children's errors in phrases when 
they were reading at a low error rate. Psychol inguis tic research has 
shovm that phrases (as det^-rmined by immediate constituent analysis) 
are the units by which readers decode. If this is so, one would expect 
more errors to occur at the beginning of phrases. Grammj^tical context 
is least restrictive at that point; hence there should be more errors 
at the beginning of a phrase. Furthermore, repeated sequences of 
words were evaluated for conformity to phrase structure grammar. 
Since the purposes of a child's repeating more than one word apparent- 
ly is an attempt to strengthen his sense of the context in order to 
deal with a troublesome word or sequence of voi*ds,, it would seem that 
he should, when he repeats a sequence, regress to the beginning of 
a phrase. Only those repeated sequences in which a child had the 
option cf choosing a word that was not located on a phrase boundary 
were tallied. 
Results 

Analysis of errors on the word level generally showed that the 
better the reader, the greater was the graphic-phonetic conformity of 
his mismatches to the printed word. The measure of error location in 
a word indicated that on longer words the better readers were more 
likely to respond with a word that matched the stimulus in both initial 
and final positions. In rank ordering the error types on long words 
for each subject it vras found that the Type 4 error— -the error type 
that showed greatest attention to the graphic display— was the most 
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common error for all subiects in the high group while seven of the 
average and five of the poor roadersj made this error most frequently* 
But on short content words the poorer readers made the largest 
proportion of graphically appropriate errors (Type 4 Error) while 
the better readers demonstrated less attention to the graphic display 
in thei:- errors, Subjects in all three groups showed a tendency to 
deal with short function words in a markedly different manner than 
with short content words or long v/ords. Proportions of error t.ypes 
did. not differ significantly according to error rate. The graphic 
similarity measure developed by V/eber revealed that difficulty of 
the material affected performance similarly in all three groups* 
As the difficulty of the material increased, so did the graphic 
similarity scores. This measure a]jo showed that the better the 
reader, the higher his graphic similarity score tended to be — at 
any particular level oT c^rror rate—though this difference did noi 
reach statistical significance. 

The results of the syntactic measures reveal that the readers 
of all three proficiency groups were highly sensitive to sentence 
structure. The errors of all three ability groups showed a strong 
tendency to be grammatically acpropriate. The differences between 
the groups were not significant, though the better the reader, the 
greater was the tendency for errors to be syntactically appropriate* 
However, the better readers shov;ed a greater tendency to respond 
with non-words. As error rate increased, the percentage of 
grammatically appropriate substitutions dropped in all three groups. 
There was no difference between the groups in tendency to read by 
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phrases according to both measures of phrase reading—location of 
errors at the beginning of phrases and conformity of repetitions to 
phrase structure grammar. In all three proficiency groups errors 
in passages in which the subject achieved a low error rate tended 
to be located in phrase boundaries. Also, multi-word repetitions 
in all three groups generally corresponded to linguistic phrases. 

Ihis study was an attempt to deal with the question Malmquist 
(1958) addressed himself to over a decade ago — the dif f erences ■ in 
the oral reading errors of children of different reading proficiency 
levels. The conclusions made herein will be found to differ some- 
what from those of previous analyses of oral reading errors beyond 
the first grade. This difference can be attributed largely to use 
of recently developed linguistic analyses, some of which had not 
been applied in this type of research. The writer has demonstrated 
that there are some differences in appropriateness of errors to their 
stimuli, specifically on the word level. Sjmtactically, there seems 
to be little difference in the appropriateness of errors of the 
three groups. Malmquist concluded that the errors of readers of 
different levels of reading proficiency differ only in degree, not 
in kind; poor readers make th© same kinds oi errors as good readeri?^ 
but in larger quantity. Malmquist, however, was primarily interested 
in proportions of error types—substitutions, amissions, additions, 
and the like—rather than in appropriateness of errors to the stimulus 
jords. While the observations of the present study agree essentially 
with Malmouist^s observations on the syntactic level, the data on 
the word level in this study suggests some intergroup differences • 
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SpeclflcaUy. good readers showed more accuracy in responding to 
the graphic and phonetic features of long words, attending more 
carefully to the final positions of words. 

Limitations of the Study 
Various limitations in this study can be cited. Some of these 
limitations are inherent in oral reading error analyses generally; 
others are peculiar to this study. 

The oral reading error analysis offers numerous advantages and 
also soma liinltatlx>ns, the fact that meaningful reading nBterltls. 
typical of those in general classroom use, are used as the stmulus 
in this type of study suggests that there should be a greater transfer- 
ability of findings and conclusions to the teaching of reading and to 
models of the reading process than might be true of verbal learning 
studies using non-words or only a limited raiige of sentence structures. 
But in using such "nat^^al" reading materials, the experimenter has 
less control over his materia] s-and consequently less control over 
his subjects, responses to tho.e materials-than in studies in which 
words or sequences of words are carefully chosen or constructed vdth 
specific purposes in mind. It has been pointed out how word structure 
and word frequency are only grossly controlled in the present study. 
On the syntactic level, there is no control over length and structure 
of Clauses and phrases, nor over the types of words in these 
structures. While Goodman's point about the logic of oral reading 
error., is well taJcen, there are yet some errors which are difficult 
to explain. Ihus oral reading error .analyses should be regarded as 
rather gross studies. It might be that or.J reading studi should 



be the starting point and the culmination of many linguistic aspects 
of reading research, lhat is, initially the oral reading error anal- 
ysis might be used as a "feeler," to point out areas in which more 
controlled research should be done. At the other end of the continuum 
this type of inquiry shoiild provide some insight into how valid the 
findings of the more closely controlled studies are in more general 
reading situations. 

The problem of the relationship of oral reading performance to 
the silent reading process requires that the results of all oral 
error analyses be taken with some qualification. While Gilmor-e (19li7) 
presents convincing evidence that the correlation between the two 
modes of reading is a high ons, it is not justifiable to take one 
as a carbon copy of the other. One can claim only that the oral 
reading error analysis is probably one of the best means yet devised 
for studying the silent reading proce^js in a natural reading situation. 

Given the limitations of the oral reading analysis, there arc 
certain liMtations peculiar to the present study. While the corpus 
of errors analyzed is indeed substantial, the number of subjects 
making those errors is relatively small—a problem in in-depth 
error analyses generally. To some extent, at least, size of 
population is sacrificed for depth of analysis. Also^ the fact 
tiiat all subjects were drawn from one school system means that 
all subjects were taught reading in essentially the same teaching 
method. The writer expects that there would be some differences 
in performances of children taught by different methods. 
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Finally, the subject's familiarity, or lack of it, with the subject 
matter maj' have influenced responses. While there was an effort to 
control for cognitive difficulty, no guarantee can be made that such 
control was actually achieved, it is conceivable that students' 
familiarity with the topic of a selection could have some effect on 
decoding behavior. 

The implications suggested below should be considered Tilth these 
limitations in mind. 

Implications for Teaching 
Many of the results of the study, particularly on the word level, 
do not seem directly applicable to the teaching of reading at this point. 
Further research is needed to determine specific areas of strength and 
weakness in decoding. The measures on the word level tended to distin- 
guish the good reader from the average and poor reader. Most of the 
measures of location of error in the word reveal ishat characterizes 
the good reader. Further research into such errors might well uncover 
specific graphemes or combinations of graphemes that prove troublesome 
for the poor reader-a finding that could have significant implications 
for remedial teaching. The measures at this level give some suggestion 
that the poor reader's problem is largely one of decoding. But sight 
vocabulary also appears to be an area of weakness, as suggested by the 
great care with which poor readers attack short content words, many of 
which are high in frequency. Yet the poor readers ' errors on short 
function words would seem to indicate that they do have at least the 
most frequent wards of the language in their sight vocabularies. 
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On the sentence lerel, it was observed that the syntactic 
appropriateness of substitution errors decreased with increase of 
error rate, a trend that was more noticeable among the poor readers. 
This obseirvation seems to provide some experimental evidence for 
the insistence by reading educators that poor readers—all readers, 
for that matter —should not be assigned selections that are beyond 
their reading ability. The poor reader's problem in this study 
seemed to be one of decoding; the results shov; that he appears to 
be well aware of grammatical appropriateness and sentence structure- 
when he reads at a relatively low error rate. But when reading 
selections are unduly ftTistrating, children are more likely to 
lose "sentence sense"— in addition to having decoding difficulties. 
The Graphic Similarity Index and the measure of grammatical 
appropriateness of errors revealed that the hypothesized relationship 
between attention to the graphic display and awareness of grammatical 
context is valid, as measured by graninatical appropriateness of 
errors. As attention to the graphic display increases, awareness 
of grammatical context decreases. To read without the necessary 
decoding skills is a real problem in itself; to read, in addition, 
without being certain of syntactic context must be very frustrating 
indeed. It would seem, too, thtt as the ohlld's sonse of syntax 
weakens, so would his awareness of meaning. Thus it seems important 
that teachers individualize reading assignments, keeping the ability 
of each child in mind; expecting children to read materials that are 
beyond their decoding ability is educationally unsound. 
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The results of this study seem to have implications regarding 
the teaching of sentence structure for remediation of reading 
difficulties, as has been suggested in some literature. Lefevre 
(196^) in particular has directed attention to the teaching of 
sentence structure generally: 

(heater attention should be given to developing 
sentence sense in reading and writing and less 
to le^iing individual words. It is probable 
that /sic7 given a mastery of basic sentence 
structure, vocabulary would take care of itself.... 
(p.23) 

Appropros to this suggestion, Lefevre characterizes the poor reader 
not as one ytho lacks an adequate sight vocabulary or has failed to 
master the grapheme-phoneme relationshipii. Rather, the poor reader 
lacks "sentence sense": 

Lacjdng a sure grasp of the printed sentence 
as the common building block of written dis- 
course, the crippled reader cannot congjrehend 
what he 'rsads' as organized, coherent form. 
Instead, he tends to register only arbitrary 
randaa elements, and even to miss important 
language sta-uctures altogether in the material 
the w:'it;er sets before him. He sees a subject 
without Its verb, a verb ^rlthout its subject^ 
he combines subjects with the wrong verbs and 
verbs with the wrong subjects; he attaches 
expanding phrases to the wrong sentence elements, 
or 'reads' them by themselves, vrlthout any 
structural context, (p. 23) 

Thus it is apparent that Lefevre takes issue with those reading 
specialists yHio regard phonics instruction as a basic component of 
a beginning reading program and as one of the most useful means of 
dealing with reading disability. 

This study offers praciically no support for Lefevre 's position 
on reading disability. Wen readers of the three proficiency groups 
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are coapared on the measures of syntactic awareness, there appears to 
be no difference in the syntactic appropriateness of their errors* 
The tendency for readers to make errors at the beginning of phrases, 
where syntactic context is least restrictive, and their tendencies to 
make multi-word repetitions corresponding to phrases were nearly equal 
across proficiency groups • Also, an overwhelming number of substitution 
errors conformed to the sentence structure. "Sentence sense,'' then, was 
not a discr imina ting factor in the readers of this study, a finding 
that is in essential agreement with error analysis studies of first- 
graders in which reading ability has been a variable (Clay, 1968; 
Weber, 1970b). Recognition of the grammatical meaning of these words 
woiald seem a prerequisite for perceiving grammatical relationships — 
as Lefevre rightly insists. The similar behaviors of all three 
groups of subjects on short f miction words, as compared to their 
performance on short content words, would seem an indication that all 
subjects regarded these structures in much the same way — ^as words of 
grammatical importance. Lefevre »s emphasis on the Importance of the 
reader ^s knowledge of the structiure of the language is surely valid. 
However, as this writer has stressed in Chapter I, it should not be 
necessary to teach the structtire of the language to children who have 
been using language for five years or more; they are already familiar 
with its basic structure. Hence it is doubtful that teaching devices 
designed to encourage reading by phrases are necessary in the teaching 
5 

While the poor readers made more syntactically inappropriate 
errors on real words, the large number of non-word errors made by 
the good readers obscures the problem of syntactic appropriateness 
of errors. 
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of reading to children who speak standard English. In short, it 
seems that if there is one problem the poor reader does not have, 
it is awareness and response to the structure of English. This is 
not to say that this problem is not a concern in teaching reading 
to students who are linguistically different from the population of 
this study— for example, children who speak a non-standard dialect 
or are learning English as a second language. 

Jjlntlly, xhe pestats oi this study seem to indicate that • 
reaaontbly strong phonies program does not neeessarlly produce 
wom-by-uord readers. This is not to say that an overenphasxs on 
phonios skills aight not be hamfiU. These subJectH were taught 
in a basal reader program with a strong phonics supplement. While 
they were very conscious of the parts of words, the syntactic 
appropriateness of most of their errors and the tendency to make use 
of phrase structure leave little doubt that they were also very much 
aware of sentence structure. 

Implications for Future Research 

Word Level 

A replication of the study with variation 5n subject population 
could yieJd valuable results. For example, the basic design and analy- 
sis could be applied to the subject of dialect differences and the 
problems these differences cause in the teaching of reading. A study 
of the oral reading errors of urban black subjects, for example, 
might serve to confirm or disprove some of the claims made by linguists 
about phonetic, morphological, and syntactic differences between black 
Jhglish and standard English. This type of study could also be used 
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to examine the problem of methods of teaching reading to children 
who speak a non-standard dialect. A replication of this study 
using subjects who have been taught reading in a predominantly word 
method program might well reveal differences in reading strategy 
between children who have been taught by both methods. Do children 
who have been taught in a systematic phonics program depend on grapheme- 
phoneme relationships to r greater extent than do children taught in 
a predominantly word-method program? Do word-method subjects demonstrate 
a greater tendency to rely on their sight vocabularies than on phonic 
skills? Are word-method subjects more prone to "cue in" to meaning 
and give more semantically appropriate responses? A comparison of 
two such groups in graphic similarity of errors to their stimulus 
words and in location of error within the word would be likely means 
of revealing differences, if any exist. 

The fact that the errors of poor readers in the study showed 
a strong tendency to attack even short words carefully suggests another 
problem reg^.-ding method of teaching reading. Poor readers might 
benefit from a teaching method that provides for more learning of words 
as wholes. Perhaps a part of the poor readers » problem in this study 
was an inability "to see the forest because of the trees"; they may 
have been concerned with word analysis at the expense of seeing words 
as whole units. An examination of oral reading errors might reveal 
the extent to which poor readers taught in other reading methods have 
more limited sight vocabularies. This might be a problem with poor 
readers who have been taught reading in a systematic phonics program. 
On the other hand, it might be a problem that poor readers generally face. 
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Further research into oral reading errors might also reveal partic- 
ular letters or patterns of letters that prove especially troublesome 
for poor readers. Perhaps they have trouble in distinguishing vowels 
of alternate. pronunciations in different environments or in pro- 
cessing «ons6nant or vowel clusters* The observation that in the pre- 
sent study vowel sounds were faulty in conaidewbly more responses made 
by poor readers than of good readers seems worthy of further attention. 
The identification of such patterns would surely have implications for 
remediation procedures. On the other hand, it might well be found thao 
word difficulties are strictly an individual matter, with different 
readers having problems with different sounds or sound patterns. 

. For further investigation of sight vocabulary in children it 
seems prudent to refine the method of specifying word frequency in 
this study-the function word-content word distinction. Examining 
differences in word attack strategy according to word frequency as 
specified by the JCueem and Francis frequency list (196?^ should 
give a more accurate picture of the relationship between word attack 
and word frequency. Such a study would be done under the ass.imption 
that a strong relationship exists between word frequency and sight 
vocabulary. Such a study might also indicate why good and average 
readers attacked short content words and long words so differently 
in the present study-vhether these differences 6re a function of 
word length or word frequency, or both. 

A longitudinal design of the present study or repetition of it 
at various age levels would be a means of further examining an observa- 
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tion made by Venezky, Chapman, and Calfee (1970)— that the loca- 
tion of errors in children's pronunciation of synthetic words varied 
with age. The older the children, the greater was their tendency to 
make more graphically accurate errors— errors in which printed word 
and erroneous response matched in both initial and final positions. An 
oral reading error analysis carried out either on poor readers of dif- 
ferent ages or on the same poor readers over a period of years should 
indicate the extent to which the results of Venezky, Chapman, and Calfee 
hold true in a s.entence context. Perhaps the poor reader's perception 
of, and response to, words improves with age. The results of such a 
study might lend support to the proposal advanced recently by some 
reading specialists that training in grapheme-phoneme relationships 
be delayed for some immature children. 
Syntactic Level 

It seems advisable to make more controlled studies of readers 
of differing levels of ability in their response to syntactic structures. 
Sentence-learning tasks similar in design to those done by Johnson 
might be used to further test hypotheses regarding syntactic cues in 
this study-for example, the extent to which length of phrase and 
length of clause affect use of linguistic segments by different types 
of readers and the effect of noun or article in the initial position 
of clause or phrase. Gradating stimulus materials for vocabulary and 
syntactic difficulty would be done as it has been done in the present 
study; results can be considered valid indicators of use of syntactic 
structures only when readers are operating at a relatively low error 
rate. 
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The results or the sentence level aspect of the stud,, shew 
a tendency for readers of all three levels of ablUty to read ■ 
by phrases. Wis has previously been demonstrated xlth adult 
readers in „ore controlled studies (e.g., Johnson, 1965, 1966, .968, 
Levin and ^mer, 1966, 3chlesinger, tm). rU. fact that intergroup 
differences were .ini„l „as taken as evidence that children of various 
levels of reading proficiency aware of constituent structure, i^t 
this tendency was not found in all readers in this study, it was 
suggested in the previous chapter that association between words 
separated by ^rase boundaries have lessened the tendency to 
r«« by ph»se=. A sentence^e.»l„g tosK sl.^r to itosenbe,^.,, 
(1968), With distinctions ^de between high association and low 
association word reUtionships, „ight reveal the extent to which word 
association influences reading in young readers generally-and a.ong 
. good, average, and poor readers specifically. 

Ihe measure of reading by clauses indicated that so„e readers 
»V indeed tend to read by these larger structures. The tendency 
appeared to be stronger among the good readers. A st,«y in which 

cUuse length and structure are carefi.iw t. . 

c axt- c;areiuily controlled could yield 

infornation pertinent to this question. 

Finally, it see^ that some of the syntactic measures deve'.o.d 
in the course of this study should be useful tools for future readi,« 
research. Measures of location of error in linguistic units, adapted 
rrom the wor. by .ohnson and V,eber, Mght Prove to be a valuable means 
or assessing response to sentence structure in future research. 
Confo^ity Of repetitions to phrase structure gra«r proved to he 
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aziother effaetiTe indicator of the xise of •yataetio structures in 
reading. 

It is hoped that the results of this study will eacourac^ further 
research in linguistic aspects of reading beharlor and in the probleas 
of indiTidual differences in reading. 
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